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WIN HALL-SCOTT A-5a, 150 
h.p. airplane engines powered the 
Loughead Flying Boat, F-1. 

It set a new American Duration Rec- 
ord—211 miles in 181 minutes—Santa 
Barbara to San Diego—April 12th, 1918 
—with a Pilot and three passengers. 

HALL-SCOTT _ air-worthiness is 
based on ten years actual airplane 
engine building experience. Plant— 
equipment and organization give a daily 
capacity of 20 engines, more when 
necessary. 


Send for booklet describing the 
L-6, Hall-Scott’s latest development. 


HALL-SCOTT MOTOR CAR 
COMPANY 


Crocker Building San Francisco 
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COLLEGE POINT, N. Y. 
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AJAX 
RADIATOR 
DESIGN 


ance of any type of airplane radiator. 


ated with the Liberty 12. 


245 WEST 55TH STREET 








AJAX Radiator on the L. W. F. Model G Fighter 





FFICIAL tests at the Bureau of Standards, Washington, have 
shown conclusively that AJAX construction offers least head resist- 


A? AX Radiators have eliminated the radiation difficulties at first asso- 
Cl 


AJAX AUTO & AERO SHEET METAL CO. 
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WATER : 
ON ALL FOUR ! 
SIDES 





NEW YORK CITY 
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BOEING AIRPLANE COMPANY 
SEATTLE, WASHINGTON 


CONTRACTORS TO U.S. NAVY 


WE HAVE FOR SALE 


1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 


2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


The Above at Very Reasonable Prices 





Write for Particulars 
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CONTRACTORS TO U. S. GOVERNMENT. 
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NEW 
ENDURANCE RECORL 


Mo Te eee TUT TTI TITMUITIAUUIULUIAULA LAMM U MMU UMLULnUUMIMLLMUMULCLUL 


Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D.C. 





Best previous record ex- 
ceeded by fifty per cent. 


QOWMUVAIVONVVOVLUEUNUUULUE GOULET A 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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Now that Victory is dawning, we are more than ever grateful for 
the share that has been given to the thousands of Standard workers in 
equipping America’s aerial forces and hastening the coming of the new era. 


STANDARD 


A REAL FIGHTING INDUSTRY ! 
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First train load of American Planes to arrive Assembling the first Fuselage 
Over There"-All D.H.4's from our plant. May,13,1918 May 16, 1918. ‘ 


~ és . 





eo a 
first Plane 


Above train load of our Planes, after Captain Osborn about to a the 
unloading in France. May 17, 1918. 








Manufacturers for the United States Government 


She Dayton Wright Airplane Co. 


DAY TON, OHIO. 
“The Birthplace of the Airplane” 
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THE SPERRY GYROSCOPE COMPANY 


~Q} MANHATTAN BRIDGE PLAZA Ce) 
BROOKLYN - -- NEW YORK ~ oa 
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BAKELITE 


REG. U.S. PAT. OFF. 




















These Sheets, Tubes and Rods Save Moulding 


OME of the most complex electrical and mechanical articles 
have been machined or punched from the many varied stock 


sizes of Bakelite Sheet, Tube and Rod. 


These convenient forms of Bakelite afford the manufacturer 
who does not wish to incur the expense of making special moulds 
an opportunity to take advantage of the superior insulating and 
physical properties and easy machining qualities of Bakelite at 
a very nominal cost. 


Bakelite Sheet, Tube and Rod possesses even greater mechan- 
ical and dielectric strength than Bakelite Moulded Insulation. 
It is unaffected by water, steam, oils, solvents and most chemicals 
and will not bloom or swell. 


Orders for these forms of Bakelite should be directed to 


either the 
CONTINENTAL FIBRE COMPANY, WESTINGHOUSE ELECTRIC & MFG. CO. 
Newark, Del. East Pittsburgh, Pa. 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 
inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. 2004B 
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“Non-Gran will run better 
without scoring than any 
other bronze we have ever 
used. In fact, in our ex- 
perience with Non-Gran we 
have never had a scored 
bearing.” 












‘THE original letter from which 

this excerpt is taken bears the 
ignature of a marine motor manu- 
facturer whose opinion carries the 
weight of knowledge and experi- 
ence. 


American Bronze Corporation 


Berwyn Pennsylvania 
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OF YOUR PLANT a , , 
FOR < 
Valves “ XB : he 

Propeller Hub Bolts ey ee 

Push Rods * 

Turn Buckles sm 
OUR order will be han- 
dled by our shipping 
department with the same 
<3 eficiency and rapidity 
mS which characterizes the 
& other departments of our 
plant. 

Labor saving devices en- 
able us to ship out your 
valves, bolts, screws and 
special parts with the 

minimum delay. 
No chance enters into our 
shipping department sys- 
tem. The contents of 
| every case are counted— 

= - checked—KNOWN. 
; SA 
Michigan Plant Main Plant Metals Welding Plant 


Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 


19 
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Dirigibles — Military Kite 

and Spherical Balloons 

Cord Tires for Airplanes 45 
Rubber Accessories for Airplanes — 


Everything in Rubber for the Airplane 
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Oil 
Cooling 
Coils 


OU can’t get absolute uniformity in your heat- treated products, nor full capacity from your | 
plant, if your quenching oil is not properly cooled. 
S-C-H Oil Cooling Coils are so designed and constructed that quenching oils may be con- 
stantly maintained at any desired temperature, insuring constant operation and a uniform product. 


The illustration shows one type of cooling coil composed of test oil comes in contact with the hottest water, thus obtaining 


3 stands of pipe, eight pipes high and twenty feet long. Sizes the full cooling power of the water. 


) , ; , The coil show cunies sme - , 
can be furnished from one stand, four pipes high and ten feet he coil shown occupies small floor space—3’ wide by 2 


long. By its use 1250 pounds of steel at 1500° F. may be 
quenched an hour. To do this it circulates 20 gallons of water 

The S-C-H Cooling Coils consist of 1%/’’ pipe inside of and 40 gallons of oil per minute. Temperature of inlet water 
2’ pipe. The hot oil flows through the 2’ pipe, while the 14/7 0° F. Temperature of inlet oil 130° F. Temperature of both 
oil and water at outlet 90° F. 


long, up to any capacity. 


pipe carries the cooling water. The oil radiates its heat not only 
to the water, but also to the air, giving double cooling power to Write for full specifications and prices of S-C-H Cooling Coils. 
the coils. The flow of oil and water is so arranged that the hot- State capacity wanted. 


THE STRONG, CARLISLE & HAMMOND Co. 


FRANKFORT AVENUE CLEVELAND, OHI@ 


Boston New York Chicago “BRANCH OFFICES Philadelphia Detroit Pittsburgh 
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AIRPLANE PARTS 


All Steel Rudders 

Elevators — Fins 
and Stabilizers— 
Steel Trailing and 
Leading Edges — 
Struts and Braces 
(stream line and 
oval) Bent Tubing 
and Metal Fuse- 
lage Parts—Spec- 
ial Meta! Designs 


KAWNEER MFG. CO. 


BERKELEY NILES 
CALIFORNIA}} E= MICHIGAN 
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ESOURCES and equipment abso- 
lutely unsurpassed are at the 
disposal of New Departure experts. 
Thus prepared, a determination to 
excel does the rest. There you have 
in a nutshell the reasons for New 





Departure quality. 


Lie WPAN SN 


THE NEW DEPARTURE MANUFACTURING COMPANY, 
Bristol, Conn. 3°9 Detroit, Mich. 


Conrad Patent Licensee., 
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We here illustrate: Quenching vat in the 
heat-treating of ball races. The highly 
combustible oils used, require this special 
refrigerating plant. The cooling action of 
this system on the quenching fluid is equiv- 
alent to 75 tons of ice every 24 hours. 
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Owing to the veil of seereey which has surrounded the His- 
pano-Suiza engine in this country up to the present time, the 
American public does not know that this engine has been 
characterized as second only to the Liberty as a factor in the 
air program of the United States. Thousands of Hispano- 
Suiza power plants have been built in this country since the 
beginning of the war, and the Government has awarded con- 
tracts calling for the manufacture of many thousand more. 
Yet, so closely has 


Hispano-Suiza Airplane Engines 


cedes-engined German planes. Up to that time the great 
majority of French aircraft engines had been of the rotary 
type such as the LeRhone, Clerget and Gnome, the most power- 
ful of these developing only about 90 hp. 


Joffre Takes Up Hispano-Suiza 
Although the Hispano-Suiza aircraft engine, essentially a 


coupling together in V form of two four-cylinder automobile 
power plants, showed 





every detail of its 
construction been 
guarded, even engi- 
neers who _ were 
familiar with the 
Hispano-Suiza auto- 
mobile engine of 
ante-bellum times 
are entirely unac- 
quainted with its de- 
sign as developed for 
aviation purposes. 
The story of its 
evolution has been 
called one of the 
most interesting ro- 


mances of business 
arising from war 
requirements. 


Origin of Design 

Mare Birkigt, a 
Swiss designer of 
mining machinery, 
employed in Barce- 
lona, Spain, was 








every indication of 
superiority to other 
aircraft engines then 
in use, the French 
military authorities 
failed to take ad- 
vantage of its pos- 
sibilities for several 
months. It was only 
at the intervention 
of General, now 
Marshal, Joffre that 
the prejudice against 
the use of any en- 
gine not of French 
design was overcome, 
and Major LaGarde 
was dispatched to 
Barcelona to inves- 
tigate the engine. 
His report was so 
strongly in favor of 
the adoption of the 
Hispano-Suiza for 
the French air 








asked by the direc- 
tors of his company 
to design an auto- 
mobile which would give consistent performance on the rough 
Spanish roads. Accordingly, he developed the Hispano- 
Suiza, named from the nationality of the company which 
built it and that of its designer, and meaning Spanish-Swiss. 
The most unusual feature of this car was its four-cylinder 
engine, which embodied the fundamental principles forming 
the basis of construction for the present-day aircraft engine 
bearing the same name. 

When the Hispano-Suiza chassis was exhibited at the Paris 
Automobile Salon in 1906, it excited so much interest that a 
factory was established to build Hispano-Suiza cars in some 
abandoned street car sheds in one of the suburbs of the French 
capital. Hispano-Suiza racing cars soon became prominent 
in European speed and endurance contests. In 1913 the com- 
pany was recognized as one of the leading manufacturers of 
Europe, and was operating a modern factory near Paris. At 
the outbreak of the war this factory was turned over to the 
Gnome company, which was engaged in manufacturing rotary 
aviation engines. Birkigt retired to Barcelona, where he busied 
himself in designing the prototype of the present Hispano- 
Suiza aircraft engine. 

_All the leading French manufacturers were working at this 
time to evolve a stationary aviation engine which would enable 
their flyers to compete at least on equal terms with the Mer- 





PROPELLER END VIEW OF MopEL I 
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service that this was 

done in December, 
1915. 

Later Models 

French aviators took kindly to the Hispano-Suiza, especially 
for fighting work. Its great power, flexibility, climbing qual- 
ities and reliability constituted an important factor in enabling 
the French and Allied air forces to wrest the supremacy of the 
air from the Germans and to maintain it. 

The first Hispano-Suiza engines used on the Western front 
were the Model A, 150 hp. This was so successful that a more 
powerful engine was designed by Birkigt at the request of the 
French government, the Model E, 180 hp., which was com- 
pleted in December, 1916. The Model E had higher compres- 
sion and a large carbureter than the Model A, and was de- 
signed to operate at a speed ‘of 300 r.p.m. faster. 

Having been beaten in spéed, the Germans strove to get the 
upper hand by attaining a greater ceiling. The new engine 
enabled the French aviators to retain their superiority in that 
respect also, as it allowed the pilot to maintain his power at 
great altitudes. Most of the fighting took place between 15,000 
and 18,000 ft., and the Hispano-Suiza performed very con- 
sistently at this height. 

A 200 hp. Hispano-Suiza appeared in March, 1917, with pro- 
vision for carrying an extra gun. This engine was widely used 
in Flanders and on the Aisne. A 200 hp. type with high com- 
pression was built in July, and soon afterward the 300 hp. 
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Hispano-Suiza engine, known as model H, was put under test. 


Used by Famous Aces 


Although the exploits of the leading French aces are familiar 
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Hispano-Suiza. It is stated that the amount of material needed 


for a Hispano-Suiza engine weighs one-third less than that re- 


to every one, comparatively few people are aware that most 


of them drove planes equipped with Hispano-Suiza engines. 


Among these the 


quired for a Mercedes engine of the same power development 
150 a Day in Europe 
Approximately 150 Hispano-Suiza engines a day are pro. 


-duced in European 





names of Fonck, 
Guynemer, Nunges- 


ser, Lufbery, and a 
score of others, are 
worthy of mention. 
Many British and 
American aces owe 
their lives and their 
citations and medals 
to the dependable 
performance of their 
Hispano - Suiza 
power plants. 
Holds Worlds Allti- 
tude Record 
Hispano-Suiza en- 
gines have held the 
world’s record for 
altitude for some 
time, the most recent 
one having been es- 
tablished at Dayton, 
Ohio, Sept. 18, 1918. 
This flight was made 
by a captain in the 
Air Service of the 
United States Army, 
who attained a 
height of 29,200 ft. 
in a Bristol biplane 








factories, 120 being 
the average daily 
output of the seven. 
teen French factories 
engaged in this work, 
The parent company 
at Barcelona, Spain, 
is producing regn. 
larly, and one of the 
two companies ip 
England building the 
Hispano - Suiza jg 
turning out about 
ten a day. A com- 
pany has beep 
formed in Italy and 
another in Japan to 
produce Hispano- 
Suiza engines, but 
neither has started 
production. 
Big Factor in U. §. 
Program 
European factories 
could not meet the 
demand for His. 
pano - Suiza engines 
in 1916, so mann- 
facturing rights were 
given to the Wright 








driven by a 300 hp. 
Hispano - Suiza en- 
gine. That he did not con- 
tinue upward was not due to 
limitations in engine perform- 
ance, but because of the ex- 
tremely low temperature, 
which taxed the powers of 
endurance of the pilot to the 
utmost. At 29,000 ft. the 
temperature was near 26 deg. 
Fahr. below zero. On alight- 
ing, 200 miles from his start- 
ing-point, the aviator found 
that he had frozen his lips 
and four fingers. 
Design Is Patented 

The Birkigt patents cover 
the manufacture of all His- 
pano-Suiza engines. These 
patents are owned by the de- 
signer of the engine, Mare 
Birkigt, and the parent com- 
pany, Automoviles Hispano- 
Suiza, which has a factory at 
Barcelona, Spain. 


Advantages in Construction 


Great lightness and flexi- 
bility, high-power develop- 
ment, simplicity of design 
and ease of manufacture are 
characteristic of Hispano- 
Suiza construction. Less la- 
bor and raw material are 
required for manufacturing 
the Hispano-Suiza than for 
any other power plant of 
similar capacity which is be- 
ing built at the present time. 


A comparison with the German Mercedes aircraft engine fur- 
nishes a striking illustration of Hispano-Suiza simplicity, the 
Mercedes having about 900 parts to 400 in the make-up of the 


Fig. 2. 


ANTI-PROPELLER END View 
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Fig. 3. 


CAMSHAFT, MAGNETO AND Pump Drive 





Martin Aircraft 

Corporation, New 
srunswick, N. J. This or- 
ganization has been produe- 
ing these engines ever since 
in constantly increasing 
quantities. On the entry of 
the United States into the 
war, orders were issued by 
the American Government for 
thousands of Hispano-Suiza 
engines to meet the require 
ments of all branches of the 
Air Service. As these orders 
were placed, the Wright- 
Martin Corporation made ar- 
rangements with other plants 
to take on work as sub-con- 
tractors, 


Four Types Made Here 


Four models of Hispano- 


‘Suiza engine have been pro- 


duced in the United States. 
These are designated Models 
A, I, E and H. 

Model A has a bore of 
120 mm. (4.72 in.) and 4 
stroke of 130 mm. (5.11 in), 
and develops 150 hp. at 1450 
r.p.m. at sea level. Although 
formerly used for combat and 
pursuit work, this engine has 
now been relegated to use in 
training planes. 

Model I, also of 150 hp, 
is the same as Model A, e& 
cept that it has the new strad- 
dle fork type of connecting 
rod, the magneto drive and 


the timing are different, and there are some slight modifica 
tions in the piston mounting. 
While Model E has the same bore and stroke as Models A 
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and I, it develops 180 hp., the compression ratio having been 
raised from 4.72 to 1 in the Model I to 5.33 to 1 by increasing 
the distance from the center of the piston pin holes to the top 
of the piston. A larger Stromberg carbureter with 2-in. bar- 
rels is used instead of the smaller one fitted to the Model I. 
This is necessary to take care of the increased volume of mix- 
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ture required by the higher-engine speed of the Model E, this 
being 300 r.p.m. greater than in the Model I. The Model E 
has been widely employed fitted to British SE-5 planes, which 
are designed for combat and general purpose work. 

The three models mentioned above resemble the original 
French design very closely in their essential features, although 
incorporating a number of variations in dimensions and de- 
tails of design. 

The 300 hp. type, Model H, may be characterized as entirely 
American except for its basic principles. The Wright-Martin 
expermental department at New Brunswick has completed 
about twenty of these engines, and they are stated to have 
proved unusually powerful and speedy. The bore of the Model 
H 1s 140 mm. (5.511 in.) and the stroke is 150 mm. (5.905 in.). 
[wo other important features which are different in the Model 
Hf as eompared with the other three engines are the ecarbureter 
and oiling system. Like the others, however, this model is 
designed for fighting, pursuit and similar activities. 

; Mechanical Details 

The Model I Hispano-Suiza may be described as typical of 
the entire series, with the exception of the points of difference 
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It is a fixed-cylinder, water-cooled engine, 
with eight cylinders arranged in two blocks of four, which are 
set at an angle of 90 deg. The aluminum crank ease is divided 
at the center line of the crank shaft, the faces of the two halves 
being ground to a perfect fit, as no gasket is used between 


outlined above. 


them. They are fastened together by bolts. The lower half 





Cross SECTIONAL DIAGRAM, SIDE VIEW 


of the crank case is unusually deep, forming a large oil reser- 
voir and also stiffening the engine. The upper half carries the 
two-cylinder blocks, flanges at the base of the cylinders being 
attached by means of bolts. 

Four-Throw Crank Shaft 


A four-throw crank shaft is used, 180 deg. between throws. 
It is made of chrome nickel steel, machined all over and is 
hollow for lightness. Four plain main bearings, bronze backed 
and lined with babbitt, and one annual ball main bearing at 
the rear (magneto end) of the engine carry the shaft, which 
is supported between the crank case halves. A double-row, 
ball-thrust bearing located in the front of the crank case takes 
the thrust of either a tractor or pusher propeller. The erank 
shaft is provided with a taper at the front end, having a key 
for the propeller hub. 

Aluminum Cylinder Blocks 

The eylinder blocks are of cast aluminum and incorporate 
water-jackets surrounding the heads of the forged steel eylin- 
ders, which are made in the form of sleeves, threaded on the 
outside to serew into corresponding threads, which are quickly 
















































and easily cut in the cylinder blocks by means of large com- 
pressed air taps. Each cylinder is flanged at the bottom and 
closed at the top, the upper surface being flat and carrying 
the two valve seats. The cylinder blocks also embody the in- 
take and exhaust passages and the valve ports. 
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Tubular Connecting Rods 
The connecting rods are of heat-treated steel and tubular 
in construction. The new straddle fork type of rod, which is 
of American design, is forked at the bottom and bolted to a 
two-piece bronze box lined with babbitt, two bolts being used 
at each side. The bronze box bears directly on the crank 
shaft, and the other connecting rod bears on the outer and 
central portion of the bronze box, the shaft itself working be- 
tween the forked ends of the straddle rod. Bronze bushings 
are provided at the upper ends of each pair of connecting 
rods. 
Cast Aluminum Pistons 


Pistons are of cast aluminum, *%% in. thick at the head, the 
sides tapering from 3% in. at the top to 4% in. thickness at the 
bottom, this taper construction facilitating the dispersion of 
the heat of combustion. There are four narrow rings in two 
grooves at the top of each piston, and near the bottom there 
is one oil ring with relief just below it. Case-hardened alloy 
steel is used for the piston pins, which are of large diameter 
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and hollow in construction. These pins float in both sides of 
the piston, as well as in the upper end of the connecting rods, 
a piston pin-lock ring holding each pin in place. 

Overhead Camshafts 


The overhead camshaft which operates the valves in each 


— 





Fig. 4. Cross SecrionaL DIAGRAM, ENp VIEW 


cylinder block is hollow and carried in three plain bronze bear- 
ings, each shaft being driven by two pairs of bevel gears and a 
vertical shaft connection to the crank shaft at the rear of the 
engine. These vertical shafts are protected by light steel tubing, 
and each is made with a secrew-driver, or Oldham coupling, 
type of joint slightly below the middle to permit removing the 
cylinder blocks without dismantling other parts. One of the 
camshafts, that in the left-hand block, besides operating the 
valves, drives the piston of a small air pump mounted on the 
valve gear housing. This pump is used for maintaining 
pressure in the gasoline tank where the pressure fuel feed 
system is used. The oil tight cast aluminum housings which 
inelose the camshafts and valve mechanism are easily remov- 
able. 


No Rocker Arms Used 


Valves are of tungsten steel with large diameter hollow 
stems, working in bushings of cast iron. They are set ver- 
tically in the cylinders along the center of each block, and the 
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overhead camshafts operate them directly by making contact 
with case-hardened, flat-headed adjusting disks at the upper 


ends of the stems, rendering rocker arms unnecessary. Each 
valve is held to its seat by two concentric helical springs, either 
one of sufficient strength to insure proper seating if the other 
breaks. A further advantage of this construction is that it 
affects more rapid and more positive opening and closing of 
the valves. Clearance between the cam contour and the adjust- 
ing disks may be easily corrected when necessary by means of 
serrated washers pressed upward by the springs which hold the 
adjusting disks in place, permitting easy turning with a special 
wrench, which displaces the adjusting disks angularly in the 
valve stems. The whole assembly can slide freely lengthwise, 
although the spring retainer washer is held in place angularly 
by tenons engaging slots in the stem. 


Pressure Lubrication System 


A positive pressure system is used for lubrication, the oil 
being forced to the bearings, ete., by a sliding vane eccentric 
pump mounted vertically in the lower half of the crank case 
immediately under the rear end of the crank shaft. This 
pump is driven at 1.2 times crank shaft speed by the same 
bevel gear on the crank shaft that drives the vertical shaft at 
the rear of each cylinder block. Where an oil radiator and 
reserve reservoir are used, practically no oil is carried in the 
sump of the crank case, this being known as the dry sump 
system. In this case the oil is circulated through the oil radia- 
tor and reservoir by a gear pump situated on the magneto 
support bracket at the rear of the engine and driven from an 
extension of the erank shaft. 

Oil is forced by the vane pump first through the filter in the 
lower half of the crank case and then through a steel tube 
vast in the lower half of the ease, with connections leading 
to three of the main bearings, where the oil enters the hollow 
erank shaft and is distributed to the four crank pins. Oil is 
fed to the outer connecting rods through holes in the inner 
rods, and is then diffused as a spray, which combines with the 
oil thrown from the main crank shaft bearings to lubricate the 
eylinders, pistons and piston pins. At the front main bearing 
there is a by-pass leading around the outside of the bearing 
to a tube which runs up the front end of each cylinder block, 
the lubrication of the bearing itself being taken care of by an 
oil lead. Passing up the tubes at the front of the engine, the 
oil is delivered to the hollow camshafts, which distribute it 
through small holes to the bearings, cams, valve tappets and 
stems, the excess oil escaping through the rear end of the cam- 
shafts in the form of a stream which lubricates the vertical 
shaft bearings and driving gears before returning to the crank 
ease through the vertical shaft housing at the rear of the en- 
gine. The filter in the crank ease is fitted with a removable 
screen to permit easy inspection and cleaning. 


Double Magneto System 

Two eight-cylinder magnetos are used, each firing two spark 
plugs per cylinder. These magnetos are the Dixie type 800. 
A east aluminum support at the rear of the crank case carries 
them both, and they are driven at crank shaft speed by a 
transverse shaft and gear type couplings. A small shaft at 
right angles to the transverse shaft and directly beneath it, 
being located in the center of the magneto support bracket, 
communicates the drive from the crank shaft to the transverse 
shaft by means of a spiral gear. The left-hand magneto runs 
clockwise, and the right-hand instrument turns in an anti- 
clockwise direction. 

The spark plugs are located in bushings in the aluminum 
cylinder blocks, one of the bushings being on the inboard side 
of the combustion chamber of each cylinder and the other on 
the outboard side. 

The firing order is as follows, L indieating the left-hand 
eylinder block and R the right-hand block, facing toward the 
propeller end of the engine and the numbers denoting the 
position of the cylinders, facing toward the rear of the engine: 


1 L—4 R—2 L—3 R—4 L—1 R—3 L—2 R 
Fitting a Starter 


By bolting a suitable bracket in place of the magneto sup- 
port in oil pump assembly, an electric or air starter may be 
fitted. A single-unit motor generator system may be used for 
a combination starter and long-distance wireless outfit, as the 
magneto wireless connection has a radius of only approxi- 
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mately 5 miles. Engines used in pusher type seaplanes are 
sometimes equipped with a geared-down, hand-starting crank, 
with a small magneto to give a hot spark at low speed. 


One Carbureter Used 


The Stromberg carbureter meters and discharges the fuel by 
the suction set up in the delivery of air through the venturi 
tubes to the carbureter. The fuel delivery is kept in propor- 
tion by the induction of air into the jet, thus maintaining a 
constant mixture throughout the throttle range. 


Fuel System 


When arranged for gravity feed, the gasoline tank is placed 
so that it will give 1 to 2 Ib. head at the carbureter for any 
position of the machine when in flight. Where pressure feed 
is used, the pressure is maintained by the pump located on the 
valve gear housing of the left-hand cylinder block, a relief 
valve being placed in the line to prevent the pressure at the 
carbureter becoming greater than 2 lb. This valve is designed 
so that it can be adjusted in accordance with the varying alti- 
tudes at which the machine travels. Sufficient pressure for 
starting is obtained by using a hand pump when this system 
of fuel feed is employed. It desired, a vacuum tank system 
may be used, the vacuum being usually secured by taking a 
lead from the throat of a compound venturi, placed in the 
draft of the propeller, to the main gasoline tank, a check valve 
being placed in the line and a branch line leading to the aux- 
iliary fuel tank. 

Cooling System 

The engine cooling water is circulated by a centrifugal pump 
with two discharge outlets which is mounted directly under- 
neath the oil pump. The water pump is driven from the 
same shaft as the oil pump at 1.2 times engine speed. Its 
capacity is 100 liters (26.50 gal.) per minute at an engine 
speed of 1450 r.p.m. The cylinder water-jackets have a capac- 
ity of 181% liters (4.9 gal.) or, by weight, 184 kg. (41 lb.). 


Machine Gun Drive 


An interrupter driving mechanism is used to fire a machine 
gun which is synchronized with the propeller. This mechanism 
is operated by a gear pinned to the lower gear on the lower 
half of the vertical shaft, which drives the camshaft of either 
the left or right-hand cylinder block. Two ball-bearings carry 
the interrupter shaft, which is driven at crank shaft speed. 
It is bolted by a double flange connection to the driving shaft, 
one flange having one less bolt hole than the other. When the 
firing mechanism is properly set, a bullet fired from the gun 
will miss the trailing edge of the propeller by 1% in. 

Mounting Engine in Plane 

In mounting the Hispano-Suiza engine in a plane, it is 
anchored on a rigid support, lined at the points of contact with 
fiber or sheet metal, the engine base being set flat on the sup- 
port members. To facilitate disassembly, the camshaft and 
valve gear housings are usually left exposed, enabling the 
plane constructor to use smaller cowls. When an engine is 
mounted without cowls, it is necessary to protect the magnetos 
by covers, usually of leather. 

To carry away any gasoline that may overflow from the 
bowl of the carbureter or drip back during maneuvers in the 
air, a small drain pipe is attached to a nipple at the bottom 
of the earbureter. The excess gasoline is discharged as far as 
possible to the rear under the planes and away from the 
exhaust line. 

Commercial Possibilities 


Those connected with the manufacture of the Hispano-Suiza 
engine, although appreciating the important part it has played 
in the great world war, predict that its importance as a factor 
in the future development of aircraft for commercial purposes 
will be still greater. 





Aeronautical Patents 


ISSUED SEPTEMBER 17, 1918 
1,278,955—To George Lotysiewicz, Brooking, Saskatchewan, Canada. 
Boomb-dropper. 
1,279,068—To Charles J. Yasensky, Weyburn, Saskatchewan, Canada. 
Combined aeroplane and balloon. 
1,279,231—-To John Frederocl Billenstein, Cleveland, Ohio. 
machine. 
1,279,127—To Christopher J. Lake, Bridgeport, Conn. 
1,279.133—To Richard McMyers, Bridgeport, Conn. 


Flying 


Aeroplane. 
Stabilizer. 
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The L-W-F Model G-2 Fighting Airplane 


By Glenn D. Mitchell 





Chief Engineer, L-W-F Engineering Co. 


Since the entry of the United States into the World War, 
no all-American designed fighting airplane has been used at 
the front. In the great rush and hustle to get American-macd 
fighting machines to the battle front, no time was given Ameri- 
ean engineers and designers to perfect any partially con- 
structed or designed machines of the type required. Con- 
tracts were placed immediately for the more suecessful designs 


DIMENSIONS 
Overall width, 41 ft., 7% in. 
Overall length, 29 ft., 14% in. 
Overall height, 9 ft., 4% in. 
Tread of wheeis, 5 ft. 6 in. 
Wheels, 26 in, x 4 in. 


WINGS 
Wing Curve, 
wings 


L-W-F No. 1 (modified R. A. F. 6), upper and lower 
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of the Allies and all that was left for American engineers to 
do was to use their utmost ingenuity to adapt American pro- 
duction methods to these foreign types. This they did with 
such success that the airplane production has been more than 
sufficient. But, true to American tenacity these engineers did 
not give up hope and very quietly several of them worked up 
designs of fighting machines, e perimental models of which 
have since demonstrated their ability to compete successfully 
with, if not exceed, the performances of the foreign designs 
for the same purposes. 

Among the most successful of the all-American designs is 
the L-W-F machine, the first experimental model of which 
was in the air early in January, 1918. This first machine, 
known as Model G, which is shown in Fig. 2, was powered 
with a Liberty-12 motor and was taken off with the wind, 
looped and tailspun the first time it was in the air. 

Model G-1, an improvement over Model G, was built and 
flown successfully during the summer of 1918, demonstrating 
before various government officials its speed, climb and earry- 
ing eapacity. This machine, loaded as a fighter with full 
tanks, seven machine guns, ammunition, pilot and gunner, 
made 128 m.p.h. and climbed 10,000 ft. in ten minutes. 

Later in the summer, Model G-1 was radically changed into 
Model G-2 by cutting off the overhang, balancing all control 
surfaces, doubling the number of wing ribs and later install- 
ing a wing eurve radiator. The following description refers 
to the latter machine, Model G-2, which, as before stated, is a 
modification of Models G and G-1. 

General Description—Model G-2 is a general service, 425- 
450 hp., two man biplane of the land tractor, military type. 
armored, and carries an armament of seven machine guns. In 
addition it can also be equipped with four large bombs. As 
will be noted, a wing nose radiator was used at the time the 
photos for the accompanying figures were made. All parts 
of the machine seen from above are finished in earth brown, 
while from below it is sky blue. The general specifications 
follow : 
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Sipe VIEW OF THE MODEL G-2 


Incidence: Lower wing, 0 deg.; Upper wing, + 1 deg. 


Decalage, 1 deg. Chord, 80 in., upper and lower. : 
Dihedral, 0 deg. Gap, 72 in., nose to nose on vertical line witb 


body horizontal. 
Backsweep, 0 deg. Stagger, 74% in. (positive). ; 
Span: Upper wing including ailerons, 41 ft., 7% in.; lower wing, 
38 ft., 5% in. 
Aspect Ratio: Upper wing including ailerons, 6.3; Lower wing, 4.78; 
5.54, 


average, ow 


AREAS 
fotal supporting aera (including ailerons), 515.54 sq. ft. 
Net area of main wings (not including ailerons), 465.46 sq. ft. 
Net area of upper wings (including ailerons), 268.78 sq. ft. 
Net area of upper wings (not including ailerons), 218.70 sq. ft. 
Net area of lower wings, 246.76 sq. ft. 
Total area of one aileron 25.04 sq. ft.; balanced area, 1.95 sq. ft. 
Total area of both ailerons, 50.08 sq. ft. 
Total area of one elevator, 13.85 sq. ft.; balanced area, 1.5 sq. ft. 
Total area of both elevators, 27.70 sq. ft. 
Total area of rudder, 12.65 sq. ft.; balanced area, 1.31 sq. ft. 
Total area of horizontal stabilizer (both sides), 29.15 sq. ft. 
Total area of vertical stabilizer, 5.21 sq. ft 


CONTROLS AND CONTROI 
Dual stick control. 
Horizontal stabilizer double 

to thrust line. 
Elevator curve included 
Aileron curve included in 
Rudder and vertical stabilizer 


SURFACES: 
Aileron wires enclosed in wings. 
camber with center line set at 0 deg. 


in stabilizer curve. 
wing curve extended. 
flat. 


POWER PLANT: 
Liberty 12-cyl. engine, direct connected, 435 hp. at 1700 r.p.m. 


Air screw, 2 blade, tractor, diameter 9 ft., 7 in.: average pitch, 
7.38 ft. 
Propeller turned 1800 r.p.m. 


WEIGHTS 


Case 1. Weight of complete machine, empty with gun mounts, but 
no guns: 2675 Ib 
Case 2. Equipped as a fighter. 
OS rrr Ps ere en eee 2,675.5 ib 
CS ois e ne 6046 aside Mean mene ee Ee 553.5 ib. 
EEO EOCENE Oe Oe 118. ib. 
i ees er aes arg ee 44, Ib. 
PD, nn. a 6 od, sk ob iw ale oe 150. Ib. 
Sr ee 3. cane eke hee eek een 152. Ib. 
SIE nbc aid 5 Wiha & dibik beeen atte aca ele ee 330. 1b. 
ee Te POE. 60.60 be ek cece ed ae 4,023. Ib. 
Case 3. Equipped as a bomber, 
Weight, light ee rn are ee oe 2,675.5 Ib. 
RE oe 3. 6. oa 6 oa ad Sa Oke Sk eee 752. . 
Lf Re pers aa a aS 44, Ib. 
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14 GM). WOE. oo cccccccsvccccccccsccccesses 118. Ib. 
Do a9 bn. 6b a 650 bad Oa RRR ER OO 150. . 
PTT TCC CCE eC eee 152. Ib 
MEET 26 add 6s aS SS A DEAE DAE RES 66. Ib 
4 bombs, rack and release...........2.22.6- 592. Ib. 
ES cp cieks ok Ok OK ek Cheese Rees wa eee 330. Ib 


SD Oe WOO. 5 6ce tia vadadnetes dares 


LOADINGS (Based on 515.54 sq. ft. area and 435 hp. 
Case 1. Loading per sq. ft. = 5.185 Ib. 
Loading per horse power = 6.15 Ib. 
Case 2. Loading per sq. ft. e = 7.82 Ib. 
Loading per horse power = 9.25 Ib. 
Case 3. Loading per sq. ft. = 9.47 Ib. 
Loading per horse power =11.22. Ib. 
PERFORMANCE : 
High speed at 10,000 ft. 130 m.p.h. (loaded as in Case 2) 
High speed at low altitude = 138 m.p.h. (loaded as in Case 2) 


Low speed (landing) = 50m.p.h. (loaded as in Case 2) 


Climb: Case 1. 10,000 ft. in 7 min. 28 sec. 
Case 2. 10,000 ft. in 9 min. 18 sec. 
Case 3. 10,000 ft. in 14 min. 45 sec. 
ENDURANCE : : 
Four hours at full speed. 
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The former are connected closely together at the center of the 
machine by external fittings, while the latter are hinged to a 
tubular framework suspended below the body and bolted to 

















Fig. 3. OBSERVER’S COCKPIT, WITH TWIN MAcHINE GUNS 


The space between the panels, which 
is a little wider than the body, is left open. The illustrations 
show the machine before this change was made. The rear 
edges of both upper and lower wings are cut away at the body 
to give a better vision and angle of fire. (Fig. 5, plain view). 

The wing structure is of the familiar Pratt truss typé with 


it at the brace plates. 














Fig. 2. Monet G In FLIGHT 

Contructional Design—In the design of this machine the 
reduction of head resistance has been constantly kept in mind, 
all possible parts being well streamlined. The engine is almost 
enclosed, (Fig. 5, side elevation) only the cylinder heads be- 
ing exposed, thus adding to the efficiency of the cooling system. 
The double wiring is streamlined with a grooved spruce strip 
taped between the two wires. The landing gear limbs and 
axle are streamlined with balsa wood fairing and the ecock- 
pits are enclosed as much as possible to offer the least head 
resistance. 

Body—The body is of the monocoque type of construction, 
being built over a streamline shaped mould, of three layers 
of ¢ in. spruce, with linen tape wound spirally from tail to 
nose between the middle and inner and outer layers. The two 
inner laminations are spiraled in opposite directions while 
the outer lamination runs straight fore and aft. All three 
laminations and the two layers of tape are laid in hot glue. 
The outside is covered with linen doped on and enameled, 
making the complete shell approximately % in. thick. This 
type of body requires no bracing except at the engine end 
and where the wings and tail skid are attached. The bracing 
at these points consists of six cold rolled steel plates formed 
of bent up angles and riveted to the inside of the body with 
hollow and solid rivets alternately. Plates one, two and three 
varry the engine beds; plates three and four carry the wing 
structure, while five and six support the tail skid. This gives 
a sturdy, resilient body and one which is easily repaired. The 
approximate weight of the finished body, ineluding all bracing 
plates, engine beds, tinning around engine, stabilizer beam 
box, and tail skid complete ‘is 260 lb. A similar type of body 
built by this company, failed under an official sand load test 
with a load of over 9,000 Ib. in the engine section and an 
equivalent load of 55 lb. per sq. ft. on the tail surfaces. 
Wings—There are two upper and two lower wing panels. 














4. Rear Cockpit, with THREE Guns Pointing Down 


Fig. 
two sets of struts on each side of the body and a cabane at 
the center over the pilot’s cockpit. This cabane is composed 
of one steel tube center strut in front, with a combination of 
two spruce rear “V” struts and two diagonal streamlined * 
steel tubes forming an oblique pyramid whose apex is at the 
rear center wing connection. This arrangement (shown in 
Figs. 3 and 4) gives better vision, more room and eliminates 
wire bracing thus making the pilot’s cockpit easier to enter. 
The main wing struts are of solid spruce with metal sockets 
on the ends composed of a sheet steel skirt welded to a drop 
forged steel base. A tongue on the base is pinned between 
two lugs on the wing fitting. Each lower panel is fitted with 
a steel tube wing tip skid shown in Fig. 1. 
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The wings are built up in the more familiar way, using 
front and rear spruce I-beams routed out for lightness, the 
tongues of the wing webs fitting into the routing. The ribs 
are spaced approximately 742 in. on centers being nearer 
together at the body end of the panel. The webs are of 
lightened bass wood and the caps are spruce. A strip of two- 
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The tail skid or skids, for there are two, are made of ash 
or hickory. The main tail skid (Fig. 5, side elevation) is 
swiveled with a universal joint where it passed into the body, 
The upper end of this skid is secured by rubber exerciser 
cords to body plate number 5. The other skid is a fixed emer. 
geney member to hold the tail high enough from the ground 








Fic. 6. THrReE-QuarTER Front VIEW OF 


ply veneer covers the upper surface of the nose to the center 
of the front beam. Internal wing bracing is of the usual type. 

Tail—The horizontal stabilizer is in two halves bolted to 
each side of the body. The front stabilizer beam projects at 
the inner end and mitres with the opposite beam in a 
rectangular steel box riveted inside the body. The stabi- 
lizer rear beam is also of spruce while the leading edge 
is a bent steel tube. To remove the complete stabilizer it is 
only necessary to take off the braces and take out four bolts. 

The elevators are built up of spruce front and rear beams 
with wooden ribs and a flattened steel tube edge and are 
hinged to the stabilizer with male and female eyebolt hinges. 

The aileron construction is similar to that of the elevator. 

The rudder and vertical fins have steel tube frames filled in 
with wooden ribs. 

Landing Gear—This is of the “V” type. Two inch by 13 
gauge steel tubes are bent to form the limbs with hinge econ- 
nections welded on each end. In the bottom of the “V” a 
3/32 in. steel guide plate is welded. A bronze block, carry- 
ing the 2 in, diameter by ¥ wall chrome-nickel steel axle, 
slides in the guide. Steel spools are slipped on the axle at 
either side of the bronze guide block and over these and the 
bottom of the “ V” the shock absorber of 5g Goodyear exer- 
ciser cord is sprung. A leather strap holds it in place. The 
“V” limbs are braced by two # in. hard cables running 
respectively to opposite sides of the body and by two 1% in. 
steel cross tubes, enclosed in a balsa wood streamline notched 
out to contain the axle. Standard wire wheels are used, cov- 
ered with doped linen. 


LIBERTY 














ENGINE AND Frxep MACHINE GUNS 


to protect the elevator arms should the main skid be broken. 
A dual stick control is installed, with the stick in 
gunner’s cockpit removable. The rudder is connected in 
the eustomary way, while the elevator wires run to arms on 
the outside of the body. The aileron wires are enclosed in 
the wings and run directly into the body to a quadrant on the 
control shaft. 

Exhaust—The engine is equipped with exhaust pipes ter- 
minating in a Spad type of muffler (Fig. 6). 

Fuel System—There are two main gas tanks, one between 
pilot and engine, and one built under and around the pilot’s 


~~ 


ontrols 
the 


seat. A smaller auxiliary tank is between the pilot and gun- 
ner. An air pressure system is used, there being an auxiliary 


hand pump in each cockpit, so that in ease of emergency the 
gunner can help the pilot keep up the pressure. Shut-off 
valves in the main line are operated from the pilot’s seat. 

An auxiliary oil tank is placed beneath the engine feeding 
direct into the oil pump. 

Engine Controls—The spark and throttle levers are at one 

side of the pilot, on the inner surface of the body, and operate 
the engine through rods and bell eranks. 
For reducing head resistanee by perfecting 
the streamline the airscrew hub is covered with a spun alum- 
inum cowl, or This part is eut to fit the blades of the 
airscrew and bolted to a flanged up spider caught under the 
heads of the airserew bolts, 

Cooling System—As shown in Fig. 6, the upper water 
pocket of the radiator is built into the wing curve. This 
radiator proved very satisfactory and was only replaced into 


Airsere Ww Nose 


nose. 
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the wing to give the pilot a larger field of view ahead. The 
radiation is Ajax, % in, cells and 5 in. core. The face dimen- 
sions are 10 in. x 60 in. 

A unique method of controlling the temperature of the 
engine with this installation consiste1 of a cross-over between 
the inlet and outlet pipes to the radiator. In this crossover 
was a butterfly valve operated from the pilot’s seat. By 
opening the valve a large amount of the hot water from the 
engine would be allowed to pass right back to the water pump 
again without even passing through the radiator, so that the 
engine could be kept at almost any desircc temperature. 
This feature has an advantage over shutters as it does not 
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ing protection to pilot, gunner and fuel tanks from shrapnel, 
and near-spent machine gun bullets. 

Four Marlin fixed guns are mounted near the engine (Fig. 
6), one on each side and two above it, and are synchronized 
to fire through the airserew. Either the upper or lower pair 
may be fired or all four fired together. These guns are easily 
removed by pulling out two pins each (Fig. 6). Note the 
empty cartridge chute (Fig. 6), from the upper left hand 
gun, to carry used shells clear of the machine. The fixed 
guns are controlled by the pilot with a double trigger on the 
instrument board. 


In the gunner’s cockpit is installed a piano stool seat 








Fig. 7. 


increase the head resistance of the machine. A transmission 
thermometer, placed in the water line from the engine, gives 
the temperature at the pilot’s instrument board. 

The latest radiator installed is of the wing curve, or Al- 
batros type. This radiator was placed between the beams in 
the upper right hand panel, near the center of the machine, 
the internal brace wires being moved to the surface of the 
wing so as not to interfere. 

Aerodynamic Features—Model G-2 is very easy on the con- 
trols, the slightest touch on the stick being sufficient to change 
the attitude of the machine. The pilot has pulled out of a 
nose dive and tailspin with a thumb and two fingers on the 
stick. 

Armament—As noted before, the front part of the body, 
from the engine to the rear of the gunner’s cockpit, is 
armored with 1/32 in. armor plate (Figs. 3 and 4), thus giv- 
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enabling the gunner to turn iu any direction. Should the 
machine be pursued from the rear and below the gunner 
merely steps on a small push button in the floor, and the 
piano stool drops to the floor so that the gunner ean kneel 
down and fire the lower gun through the hole cut in the bottom 
of the body (Fig. 4). The angles of fire for the two Brown- 
ing machine guns on the flexible gun mount are given in Fig. 5 
and various positions are shown in the other figures. 

All metal parts throughout the entire machine are bonded 
together with small] copper wires so that the whole ean be 
used for a wireless ground. 

While originally designed as a war machine, the Model G-2 
can be easily converted into a peace machine of great weight 
carrying capacity. In this event the pilot would oceupy the 
rear cockpit and the front cockpit would be converted into a 
cargo hold. This arrangement would give a cargo capacity 
of over 1000 lb. or equal to that of a half-ton truck. 


Organizing for Aircraft Production 
By Archibald Black 


Factory organization varies greatly in all branches of in- 
dustry and even among plants turning out similar products 
While plants can be operated successfully with wide differ- 
ences in the organization of their personnel, there is no doubt 
that a careful arranging of the foree—holding in mind both 
the calibre of the men available and the adaption of the or- 
ganization to the work—is of incalculable value in preventing 
the overlapping of authority, locating responsibility where it 
belongs and generally facilitating the operation of the plant 
to the best advantage. This is common knowledge to all live 
executives and is no less true of the aircraft factory than of 
any other plant, yet here and there a plant is found operating, 
as best it can, in a condition bordering on anarchy for want of 
a properly fitted organization. 

Probably this is largely due to the fact that the aircraft 
industry in this country was, until very recently, a “small 
shop” business. War conditions have changed this almost 
overnight. Factories which employed fifty men a year ago 
have thousands on their payrolls today. Men drilled only in 
small shop methods and word of mouth instructions hav 
been “ skyrocketed ” into positions of great responsibility eall- 
ing for keen insight into the problems of quantity produc 
tion—quantities beyond their dreams of yesterday. 

Instead of building airplanes they are called 
manufacture them. Any cabinet-maker ean build an aileron 
—it takes a shop organizer to produce ten 
of them. Hand work and foot rules must be replaced by 
and fixtures. As a result, the industry is undergoing a period 
of transformation—probably the biggest of the many reasons 
for lagging production. 

Realizing the importance of a knowledge of the entire field, 
although my own work is at present confined to the engineer- 
ing end, I have made it my business to study the organization 
of the largest aircraft factories as well as that of the most 
successful plants in the automobile, motor boat and other 
fields. 

The plants studied in the past few years included practically 
every airplane factory in the United States between Dayton 
and the Atlantie seaboard, as well as several airplane motor 
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factories and many engaged in other lines, such as the plants 
of the Ford Motor Company at Detroit, the Packard Motor 
Car Company at Detroit, the Union Metallic Cartridge Com- 
pany at Bridgeport, the Electric Boat Company at Bayonne, 
the National Cash Register Company at Dayton and many 
others of equal standing. 

The outcome of this study combined with personal experi- 
ence has been a more or less definite knowledge of just what 
form of organization is best adapted to airplane production 
and the ideas collected or developed are incorporated in the 
organization diagram given herewith. 

This diagram is slightly different from that of any Amer- 
ican airplane factory. ‘The most workable features of exist- 
ing organization have been incorporated and combined and, 
while it is important to consider the particular abilities of the 
men available, this form of organization should prove to be 
a good sound foundation for the operation of any aircraft 
plant. 

The departments are arranged in the diagram to read from 
right to left in approximately the order in which the work 
is handled by each. 

The designs originate and are developed in the Ev perimental 
Division of the Engineering Department, passing to the Pro- 
duction Drafting Room, to the Plant Engineer, and thence 
into the hands of the Production Manager, through the various 
divisions of the shop, to the Final Assembly Division, which 
erates for shipment. It will be noted from the diagram that 
it is proposed to place in the hands of the general manager 
all executive control of design, production and disposition of 
product. In order to give the treasurer direct control of the 
financial reins, all departments concerned with the disbursing 
of funds are placed under his sole authority. 

The chief engineer is given control of all engineering work. 
[It will be noted that this ineludes control of all field testing 
of machines—a condition not always existing in present plants, 
although absolutely essential to the proper handling of this 
end of the work. (The demonstrating of machines is placed 
under control of the sales department). 
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The placing of the plant engineer under the chief 
engineer may be considered a debatable point as, in 
many well organized plants, he takes instructions 


from the production manager. It appears to the 
writer personally, however, to possess considerable 
advantage as shown, in that it brings this end of the 
work more closely into touch with the development 
end, and at the same time centers all technical work 
under the one head. 

It will be noted that the chief inspector takes 
authority from the production manager and not from 
the shop superintendent. This arrangement should 
deerease the possibility of any sub-standard work be- 
ing passed as O. K. in order to keep up the shop 
schedule. As a matter of fact, in some plants the 
chief inspector takes authority from the chief en- 
gineer; an arrangement which, although good, is 
probably not quite so satisfactory as the one shown. 

The placing of “crating for shipment ” under the 
Final Assembly Superintendent may be questioned, 
but it should be kept in mind that this operation (1) 
usually includes the dismantling of parts of the ma- 
chine, (2) is done at one end of the Final Assembly 
shop, and (3) is closely related to the other work of 
this department. 

The divisions of the various departments should be 
of considerable help to others in this industry, particu- 
larly to new comers, as they are based on intimate 
personal knowledge of the working conditions and 
organization in many aireraft plants as well as a 
study of such plants as those referred to previously. 

This organization is actually much simpler than it 
may appear at the first glanee—the diagram going 
into considerable detail may suggest intricacy to some. 
It has been presumed that the shop under considera- 
tion employs at least several hundred men, but even 
in case of smaller plants, the diagram given should be 
valuable as a guide. 





Aircraft Directed by Telephone 


Squadrons of American airplanes fighting in France 
up to the moment of the armistice were maneuvering 
under the vocal orders of the squadron commander 
that reached each pilot by radio telephone. 

News of the successful development of this deviee, 
hitherto a military secret, though some inkling of it 
had reached the Germans just before hostilities ceased, 
was allowed to become public Nov. 15 by John D. 
Ryan, director of aircraft production. 


“ There are some details concerning it which we can- 
not discuss yet,” Mr. Ryan said, “but the radio de- 
vices worked out during months of experiment went 
into actual service some weeks ago. I have myself, 
standing on the ground, given orders to a squadron 
flying in the air and watched them maneuver accord- 
ingly. The transmission of the voice is clear enough 
to be heard distinctly through the sound of the air- 
plane motor. It is in every way the most satisfactory 
means of communicating between planes in the air 
and from the ground to planes.” 

Mr. Ryan said he could not discuss the distances 
over which the radio telephone has worked, but it is 
known to be a matter of some miles. 

W. C. Potter, of the equipment division of the 
bureau, explained that the idea of radio telephone was 
conceived some time ago by a number of experiment- 
ers. Its successful development and application to 
airplane equipment was, however, the work of the 
bureau’s own people. 

“For some months it has been possible in our of- 
fices in Washington to hear the airplanes flying miles 
over the city,” he said, “ talking to each other and to 
the ground as they worked out and perfected the de- 
vice.” 

Col. Clarence C. Culver, of the Air Service, is the 
man who has led the work of perfecting the wireless 
telephone and who’ is credited by scientists with the 
major part of the credit for its success. 











Future of the Aircraft Industry 


By Harry Bowers Mingle 


President, Standard Aircraft Corporation 


In giving consideration to the future of the aireraft in- 
dustry, considerable thought must be expended in order to 
retain the picture within its proper limits of perspective, for 
while it is certain that the progress of the aircraft industry 
will be very rapid and will reach into fields hereto unknown 
or unsuspected, it is reasonable to state that those develop- 
ments will be along sensible lines. 

The possibilities of airplanes of large size and enormous 
horsepower are certain, but to be immediately realized they 
depend largely upon the ability of the district in which they 
are to be used, to properly provide for their housing and 
landing. 


cannot be used to the same advantage in the commercial fields, 
The staff and personnel will not be able to meet the new 
conditions with the same facility as when they entered the 
field during the war. The experience they have acquired is 
entirely different from aireraft experience which goes with a 
peace time program and to readjust their minds to this new 
condition will set them back just so long as the period of 
learning now continues. 

As a consequence of these limitations, the development of 
the commercial airplane and the manufacture of aircraft for 
purely peace time uses will be undertaken only by a limited 
number of the airplane manufacturers. Among the few who 
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Pausing to realize that airplanes must necessarily have thei 
places to land, it would seem that now is the time for all of the 
states and civic sub-divisions of states to turn their attention 
to the possibility of establishing landing fields within the 
districts of proper size and convenient to points along the 
direct routes which are to be established between the principal 
cities. 

As these landing fields and routes are established and de- 
veloped, the types of airplane which will be used to maintain 
connections between them will be correspondingly advanced. 
The universal service of the airplane will be accompanied by 
an increased demand for types of planes of a purely com- 
mercial design and the manufacturers will be able to keep 
pace with this demand. . 

Ten years is a long time in which to make the prediction 
of the development of the aircraft industry and in order to 
hold the correct estimate of our future, it would be extremely 
unwise to diagram the years to come that far in advance 
It would be more consistent with our present progress to 
limit our prediction to the next twelve months during which 
time the industry will have readjusted itself to the peace time 
conditions and will be, at that time, in a position to take up 
the commercial requirements as the urgent needs indicate as 
being desirable and essential. 

With the suspension of hostilities, aircraft manufacturers 
who had established their enterprises solely for the purpose of 
meeting the military requirements during the war period are 
viewing with grave consideration their future prospects. 
Their experience as manufacturers of aircraft on a wartime 
program will not be of much use to them in the manufacture 
and sale of commercial airplanes and when entering the open 
market on a competitive basis. 

They are handicapped by the fact that their designs are 
of a purely military type; that the process of manufacturing 
is on a seale far in excess of the needs of the commercial 
types of machines for sometime to come; that the experience 
they have acquired in the development of the military types 


will survive the period of readjustment will be those who have 
enjoyed a pre-war experience and who are now more than ever 
fully capable of meeting the new demands of the future. 

The Standard Aireraft Corporation with its plant at Eliza- 
beth, New Jersey, will be one of the plants to continue its 
activities after the war. This company will return to its 
original pre-war plans, those having been laid aside tem- 
porarily to enable the company to participate in the military 
and naval requirements. The “ Standard ” will continue in the 
manufacture of aircraft of all types and will create special 
designs to meet the new requirements. They will keep well 
in advance of the trend of progress which has characterized 
its efforts throughout its history. This company has made 
rapid strides during the war and this, coupled with its pre 
war experience, will enable it to gain and maintain a position 
in the newest industry well up in the front ranks. Their 
efforts will help to firmly establish the airplane as a means 
of transportation and an important element of public utility. 

Possible Uses of the Airplane 

In contemplating the uses to which airplanes may be utilized 
to an advantage the possibilities are: 

(1) Policing the Air. Airplanes of a special design com- 
bining the elements of speed, mobility, sturdiness of construc- 
tion, high ceiling, and low landing speed. This type must be 
absolutely dependable for the special uses to which it will be 
placed, that is, to maintain a proper regulation of the traffic 
of the air highways. 

(2) Coast Patrol and Navy Service. In order to maintain 
contact between the authorities who have jurisdiction over the 
aerial highways over land, the naval authorities will extend 
their service to a system of patroling the sea coast and will 
extend the service to cover the inland waterways, the Great 
Lakes and the Panama Canal. For this service a type of 
flying boat will be needed to meet the peculiar requirements. 
This will be a modification of the type which is now in use, 80 
that the aviators will have adequate protection against 
exposure to the weather. With this will also be developed a 
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type of airplane that will be used by the Internal Revenue 
officers to properly maintain the regulations of that depart- 
ment in rivers and harbors. 

(3) Military Purposes, The activities of the Army in the 
maintenance of the military establishment during peace times 
will require the use of airplanes as a means of maintaining 
contact between the various military districts and administra- 
tive centers. With this will also be given consideration to the 
transportation of personnel for emergency service, also to 
participate in the regulation of the air traffie and to apply the 
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designers to carefully go into the development of this particu- 
lar type of plane, as it involves many considerations which 
need to be refined to a degree that will make trans-Atlantic 
flying a commercial proposition. But the time for this class 
of service is also at hand. 

(9) South America. The allurement of the possibility of 
the development of both civil and military air service in South 
America will cause many companies to spend considerable 
time, money and effort to make a big profit. In looking at 
this dream of immediate success, there must be considerable 
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rules for landing on fields and water so that landings, forced 
or otherwise, may be properly provided for and regulated. 

4) Express Service. In this service, a type of aircraft will 
be developed that will carry two thousand pounds, or more, of 
valuable registered express packages. These express planes 
will operate between large cities and will ultimately reach a 
continuous service between the extreme east and west coasts. 

(5) North and South Travel. There will be established 
line of communication between the north and south in more 
direct routes than are now in operation, which will do much 
to convey to the trunk lines of railroads the necessity for fur- 
ther development of branch lines. 

(6) Post Office and Mail Routes, The pioneer work of the 
Post Office Department in establishing aerial mail service will 
be of unealeulable benefit to the commercial development of 
the country in the further expansion of this service. It is 
reasonable to predict that every city of importance will have 
a mail service that will be frequent and dependable by means 
of the Post Office planes. 

Outlying towns and districts which are not now frequently 
served will have the advantage of contact with the larger com- 
mercial centers. 

In order to meet the many and varied requirements of the 
Post Office Department, the activities of the manufacturers 
will undoubtedly be directed to the development of four dif- 
ferent types of airplanes, each one fulfilling a definite require- 
ment of the service. 

(7) Fast Passenger Service. At first a small number of 
people will avail themselves of the opportunity to cover long 
distances in a short length of time and as the certainty of the 
service becomes apparent, and where the time is limited and 
the occasion urgent, business men will be glad to avail them- 
selves of the opportunity of the aerial passenger routes. / 
type of plane not now in operation will be developed to meet 
the requirements of this particular service. 

(8) Trans-Atlantic Flight. Serious development will take 
place in the organization of trans-Atlantic airplane service to 
an extent that will make it one of the most important adjuncts 
to the commercial development of the world. The types of 
machines which will be used in this service will be a further 
development of the Handley Page and the flying boat types 
and will be probably a combination of these two. It remains, 
however, for the more widely experienced manufacturers and 





thought paid to the limitations of the countries in which the 
airplane is to be used. 

While the opportunity is undoubtedly present for a develop- 
ment that will be extremely profitable, we believe that the 
markets at home should be more fully developed before making 
the attempt to enter into foreign fields. 

(10) Alaska. The great riches of the Alaskan district have 
not been fully brought to light by reason of the fact that rail- 
roads cannot be built except at the cost of untold effort and 
extending over a long period of time. The possibilities of estab- 
lishing and maintaining a system of airplane routes through- 
out the Alaskan district is immediately before us. Without 
being required to make any extraordinary changes in the pres- 
ent types of planes, it is reasonable there can be released to 
this service a sufficient number of aircraft that will produce a 
prompt return on a relatively small investment. This perhaps 
is one of the most advantageous opportunities for commercial 
development that this country can offer. 

(11) Mapping. The United States Geodetic Survey and 
similar departments will be able to utilize the service of the 
experienced aviators and the military types of photographic 
machines without changes for the purpose of seeuring a com- 
plete photographie record of the topography of the United 
States and its surrounding coast lines. This is a service that 
can be started at once and be continued as a part of the 
military program. 

(12) Agriculture Department. The Department of Agri- 
culture will have the advantage of the use of airplanes in the 
investigation of the possibility of developing certain parts of 
the country by irrigation which have heretofore been out of 
reach because of the great risk and difficulty in gaining access 
thereto. This will open to those ambitious to become farmers 
a new country of great richness. 

(13) Forestry. The Department of Forestry will be placed 
in a position to give a more efficient service by reason of 
maintaining an airplane patrol service over the forested areas; 
it will also be able to make accurate maps of districts which 
have not been penetrated, releasing to the commercial markets 
stands of timber which contain the finest of materials. 

(14) Exploration. The value of airplanes in bringing to a 
closer view the territories of this country and other countries 
which have heretofore not been fully explored is apparent. 
The educational value of the information obtained through 
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this medium will be of a high order and the number of speci- 
mens that will indicate the true aspect of the district in all its 
phases will be sufficiently large to present a complete picture 
of territory hitherto unknown. 

(15) Sporting Types of Airplanes. 


Sportsmen will interest 


AVIATION 





December 1, 1918 


We all look forward to the time when the demands for com- 
mercial aircraft will be great enough to maintain a thriving 
industry, and it is recognized that before this is an accom- 
plished fact many months will have passed, each filled with 
new experiences and hopes. 
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themselves keenly in the use of airplanes for conveying them 
to the various points throughout the country where they will 
have the opportunity to display their skill and exercise their 
desire for adventure. Aircraft will be used in every conceiv- 
able form for the satisfaction of the sportsman instinct, in 
all its phases. Airplanes of various types will be designed and 
constructed to meet their requirements. Many of them will 
be of a standardized type; others will be made to suit the 
individual tastes of the owner. 

Altogether, advantage should be taken of the opportunity 
offered to satisfy the sportsman’s demands; there should be 
ineluded in a well balanced organization a number of sporting 
types of aircraft and these should be designed especially for 
that purpose. 

This briefly outlines the uses to which an airplane may be 
put. But there is something new, and that is the opportunity 
of America to place itself in a position of absolute supremacy 
through the development of the air service, the value of which 
will become more apparent as time goes on. 

Government Support Needed 

To establish the pioneer enterprise in the different classes 
of service which are under discussion, is the work which must 
be done at this time. It is reasonable that the initial efforts 
of the aircraft manufacturers should not be allowed to resolve 
themselves into inaction and that interest in aircraft must be 
continued under a strong stimulus. 

That the government will continue to fire their encourage- 
ment to the commercial development of aeronautics to the 
same extent as it has the military and naval needs during the 
war is regarded as being of primary importance. 

The operation of civil aerial transportation services is 
entirely different from that of a railroad, motor truck or 
steamship service and on account of the peculiar conditions 
of operation of the newer enterprises, governmental support 
is both essential and desirable. 


The pioneer manufacturers during this period will have the 
advantage of their early experience, but they must have sub- 
stantial stimulant to their efforts. This the Government could 
supply through its military, naval and civil channels. 

[t is not contemplated that vast appropriations of money 
will be placed at the manufacturers disposal as during war 
times, but it is reasonable to assume that each of the three 
branches of the Government will find that certain types of 
aireraft are needed to meet their particular requirements and 
these types must be especially designed, constructed and put 
into service with that object in view. 

In attaining this objective, it is of importance that the 
Government should be as generous as it is consistent with 
economie science. One of the gravest misfortunes of many of 
our industries in other lines has been the retardation of effort 
due to a lack of substantial support or a limited market. In 
the aireraft industry, until such day when the limited market 
will have become expanded to a more universal scope, the 
Government should lend it support in every possible diree- 
tion. 

Among the many new things which will be needed to regu- 
late the development of the commercial airplane is the ques- 
tion of federal legislation to provide for the proper licensing 
of pilots and aircraft. 

[It will also be necessary to provide for the establishment 
and maintenance of certain zones and roads of travel in order 
to prevent confusion in the air traffic, and the laws which will 
regulate this traffic should be made with a view of giving the 
fullest consideration to the commercial development and needs. 
3ecause of the intangible territorial jurisdiction of the States 
and the ecivie sub-divisions within the States, it is reasonable 
that these laws should be administered by the military and 
naval authorities rather than by the civil authorities, it being 
impracticable to clearly define the limits of control as is cus- 
tomary with highways, railroad and similar publie utilities. 


Book Reviews 


AEROPLANES AND AERO-ENGINES. By “ Avion.” (J. B. Lippin- 
eott Co., Philadelphia. Price, $1.00. 158 pp. LIllustrated.) 
This short handbook has been written in simple, non-tech- 

nical language to furnish an elementary introduction to the 

problems of flight for persons not technically interested in 
aviation. Though its language is as simple as possible, and 
the various aspects of flying are treated in what may seem to 
the aeronautical engineer a superficial way, this little book 
really fulfills most excellently its purpose, that of conveying 
to the totally uninitiated a working knowledge of aviation. 

That large section of the public whose interest begins to be 

aroused by the prospects of air transport, not to speak of 

aeronautie reporters on the staff of daily papers, will find it 
worth their while to consult this little book. 





SIMPLIFIED NAVIGATION FOR SHIPS AND AIRCRAFT. By Chas. 
Lane Poor. (The Century Co., New York. Price, $1.50. 
126 pp. Illustrated. ) 

Written in a simple, readable manner, this book of handy 
pocket size explains the modern method of navigating ships 
and aireraft, which is known by the name of its originator, 
Admiral St. Hilaire, and is now used almost exclusively by the 
vessels of the United States Navy. 

The entire book is really devoted to the one subject of how 
to find one’s position at sea or in the air, and this is very com- 
prehensively treated from viewpoint of the practical navigator 
and airman, whose one aim is, of course, to find his position 
in the shortest time and with the least amount of figuring. The 
necessary charts, diagrams and tables are included in the text. 

















ing September. 


Curtiss-Liberty airplanes, respectively. 


ing the Air Mail Service. 


September appears particularly good. 


Performance and Cost of the Air Mail Service 





Second Assistant Postmaster Otto Praeger has issued reports AIR MAIL PERFORMANCE, OCTOBER, 1918 
yerformance of the Air Mail Service during the month Hours my: Per Cent of ; 
er the re : 7 the cost of rati and a a ance d Miles of Flying. Mail Carried Perform- -——Arrival. 
of October and on the cost of operation and maintenance dur- — pyate, 1918, Flown. Hrs. Min. A. ( one %. Gah, we. 
These reports are printed herewith. October. 1. Pa ae 3.—— i‘ ~~ .——— 
: , . a Fee eae 56 5 ) Z 593 00 2.38 23 
It should be noted that in the tables of operation and main- 5°*:*'***: ase 6 14 3014, 602 100 428 oe 
tenance the airplanes numbered 1-6 are Standard-Hispano 436 5 39 35H 578 100 3.21 2.25 
. : a i € Paes ’ OG, SE Saree ee 36 r 0 30% 609 Ov 3.5 2.é 
machines, while the series 38 and 39 are Curtiss-Hispano, and [5"""*"""": 436 5 59 30 590 100 413 205 
. 7 436 55 29 sf 2.2 ‘ 
A comparison of the accompanying report of operation and = {**-*-:*>: — 2... re -— a 2 
maintenance with that issued for the month of August—which 9......... $36 5 30 3314 562 100 2.49 2.33 
° ° Y . 2 = > € 9 " . 9» ° € 4 
was published in the Nov. 1, 1918, issue of AVIATION AND ereeensss oe : 4 one a re mr 
AERONAUTICAL ENGINEERING—Shows that the Post Office De- OE). ties 436 6 53 28% 564%, 100 5.15 2.03 
partment continues to better its record of efficiency in operat- oi 7 le ae ad sii nes ove 
While the total cost of the service }5"''''': 466 6 22 © 30i2 608 100-328 BBO 
shows a slight increase, $9,638.74 as against $9,555.67 for 16........ 436 6 26 27% 243 100 3.49 2.57 
er a . ‘ * sys : : TS ore 36 6 ( 21%, €00 00 07 2.12 
August, this is obviously due to initial expenditure involved j{°°°° °°” —-. - ae 17 770 oe yr} 3 .. 
in organizing a new air ic‘! route, from New York to Chicago, 19...... 436 5 29 3414 574 100 2.43 3.45 
an item also reflected in the cost per hour of operation, which teh py wr if ;, 
«ed é : ; : - 21 436 5 58 35 518 100 3.47 3.05 
was $47.90 in September, as against $47.06 in August. 39. 436 5 51 35 55G6U, 100 215 315 
Considering the above item as well as the atmospheric condi- 25. 436 5 22 40 507 100 3.33 2.56 
ae ERIE > te he advent of aut the showing made ; ee 436 5 59 33 499 100 4.12 2.25 
tions arising from the advent of autumn, the showing made in 35° 436 5 639 3014 526 100 3.26 2.10 
Cost of repairs and 26..... $36 5 50 33 522% 100 3.34 4.05 
accessories has dropped from $1,320.46, in August, to $910.02, .. one — a ane “id — — 
. > ° ye ere ea ob . y+ >! Hoe Ot a 
and the total of gallons of gasoline consumed shows a reduc-  5y''' 1) "' 436 5 48 531, 598 100 413 223 
tion from 3,510, in August, to 3,443, although the total flight- 30..-.---. 281 2 04 35% 713 50 * 2.35 
: ; Mey = on oa < a ee 5 50 49 520 100 4.00 2.04 
mileage has increased from 15,120 to 15,263, and the cost per 4 a 
Total..12,167 161 35 939% 15,848% 


flight-mile has been reduced from $0.6319, in August, to 


$0.6315. 


in gallon-miles, the average for September being 4.43 


against 4.30 for August. 
The postal fleet has been further increased by the addition 


On the other hand a better showing has been made 


as 


* Forced landing. Mail sent in by train. 


Note.—Number of hours dead flying for the month, 10 hrs. 36 min. 
Explanation of Tabulation: 
1. Miles fiown: 


- ow airplane: ¢ ber ’ nostal airplanes destined for Leg from Washington to Philadelphia............. 128 miles 
of a new urplane ; a number of post I s desti Leg from Philadelphia to New York.............. 90 miles 


the New York-Chicago route is now 


completion. 


building 
The Post Office Department proposes to inaug- 


and 


nearing 


urate this route during the first fortnight of December. 


Miles flown for the day, whether one, two, three or four legs of the 
trip have been made. 

The aim is to get exactly the number of miles flown in connection 
with the mail service each day. Therefore, mileage of partial trips 
should be indicated. ; 




















SERVICE AND UNIT COST, SEPTEMBER, 1918 ol Tee ie 
Total Total Miles Run _ 2. Hours of flying: To include the actual hours and minutes machine 
Gallons Time Run. Miles “per Gal, Cost Cost "2 3. Mail ‘ceortel: In. this column, under A, give pounds of airplane 
eae =. — -_ — Bee ayy rans PSO Mile. mail; and under O, give pounds of ordinary ‘mail. 
mae ee 347 20 «(20 1327 = 'a7 °33 94 ORD _4. Per Cent of Performance: Round trip Washington-New York con- 
Becsereeens +4 14 4 1254 501 4°07 "6317 sists of four legs each leg valued at 25 per cent if completed by air- 
: etiwds ses = a 7 sit yt 3m BO "4675 plane and not by train before close of day. 
eae 296 17 22 1,306 4.41 44.47 ‘5912 
ee 110 4 o9 270 2.45 165.89 2.5498 
seats ae on = 30 1 542 ons rt ize PERFORMANCE OF AVIATORS, OCTOBER, 1918 
Sears...... 26 53 976 3.73 7.12 7185 : 
38275 Secs gf's 137 7 2 623 54 64.94 "2026 Total possible number of flights..................... 108 
38278... 1. 159 11 Ob 741 4.66 55.16 "8°50 Total possible mileage ..............ssseeceeceeves 11,772 
39362... ._. 5 1 35 90 2.60 291.92 2.9042 fotal perfect (uninterrupted) flights made........... 105 
39363. °° 7° 25 . 5a 90 2°60 38976 2'89n4 Total EBCCETUDISR BIGUES MAGE... osc cscs soecsceces 2 
29364... 1. 45 - : a ve ee, ee Fotal flights defaulted on account of weather......... 0 
9365...... 149 1 48 190 1.27 254.43 2.4104 
a 500 17 00 1,500 3.00 33.47 3793 “ee Landings. 
7 —— —— nter- Uncom- 
Total... 3,443 201 12 15,263 4.48 $47.90 $0.6315 Pilot. Perfect Flights. rupted pleted Total Flights. 
; Ps: . : No. Miles. Flights. Flights. No. Miles. 
Cost of N. Y ca ro c. Delle at . - 30 aa70 : : ro by hy 
c. route, Maurice A. Newton.25 2,7 7 
exploitation 791 46 31 3,510 4.43 $47.66 6315 Robert F. Shank... .26 2,834 0 0 26 ety 
Cost of N. Y.- Max Miller? ..6.... 24 2,616 0 0 24 2,616 
Washington — — — _— 
route...... 2,652 14 41 11,753 4.43 $47.98 6315 ‘| ere 105 11,336 1 1 107 11,617 
COST OF OPERATION AND MAINTENANCE, SEPTEMBER, 1918 
Rent, 
Light, Fuel, Repairs Depart- 
: Motor- Power,Tele- Pilots —Ilangar Men.~ -—Mechanics.— and Interest mental 
Airplane Grease Office cycles, phone and Actual Shop Acces- onIn- Overhead 
No. Gas. and Oil. Force. Trucks. Water. Misc. Time. On Plane. Misc. On Plane. Time. sories. vestment. Charge. Total. 
1 ae tae $1 17.94 945.96 $: 2 os es oes “o. ery $17.76 ey! ag ae ones. sey ss $78.95 $1,158.92 
Ne ae Wine wx Ge 5.62 8.3 3.98 31.E 21.; 8 57.65 20.25 3.07 92 7A 3.06 74.78 78.95 T5.¢ 
ME Sis % igi 66.85 29.20 23.98 31-51 21:50 47/80 113.60 20:86 3 07 144.09 17 94 118 of 74 ‘9 78 OB oon i8 
| eee: 114,55 33.46 23.98 31.51 21.50 47.80 215.49 20.86 3.07 113.42 17.94 189.74 74.79 78.95 986.97 
i = 88.45 23.49 23.98 31.51 21.50 47.80 134.65 19.31 3.07 138.39 17.94 3! 74.79 78.95 772.21 
ert. s, 33.00 9.85 15.65 31.51 21.50 47.81 82.25 18.31 3.07 108.54 17.94 74.78 78.95 688.46 
38262 65.11 26.51 23.98 $1.51 21.50 47.81 174.45 23.86 3.06 130.41 17.94 74.78 78.94 727.90 
38274 78.83 21.12 2398 31.51 21.50 47.81 115.40 2047 3.06 153.61 17.94 74.78 78.94 701.28 
aeat0.... 41.34 9.40 23.98 31.51 21.50 47.81 59.75 18.01 3.06 69.00 17.94 74.78 78.94 500.06 
38278.... 51.79 15.91 23.98 $1.51 21.50 47.81 85.85 17.70 3.06 95.30 17.94 74.78 78.94 611.34 
39362... . 7.50 1.62 15.66 31.51 21.50 47.81 12.30 16.76 3.06 22.00 17.94 74.78 78.94 351.38 
39363.... 7.50 ao eo 15.66 31.51 21.49 47.81 6.85 16.75 3.06 22.00 17.94 74.78 78.94 344.29 
39364.... 13.50 110 6.77 31.51 21.49 47.81 eae 4.42 3.06 din ) 74.78 78.94 301.32 
39365 . be 44.70 1.10 6.77 31.51 21.49 47.81 13.95 4.41 3.06 111.53 17.94 74.78 78.94 457.99 
39367.... 140.00 50 6.77 381.51 21.49 47.81 131.80 4.41 3.06 10.05 17.94 on 74.78 78.94 569.06 
Total. . $1,006.08 $207.06 $283.20 $472.66 $322.46 $717.10 $1,560.00 $244.14 $45.86 $1,295.14 $269.11 $910.02 $1,121.75 $1,184.16 $9,638.74 


Cost of N. 
Y. - Chie. 
route ex- 
Ploitation $231.40 

Cost of N 
Y.-Wash. 
route... .; 


$47.62 


$65.14 $108.71 





$47.17 $164.93 





$358.80 


$774.68 $159.44 $218.06 $363.95 $248.29 $552.17 $1,201.20 $187.99 
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$56.15 


$10.55 $297.88 $61.89 $209.30 $258.00 $272.36 $2,216.91 


$35.31 $997.26 $207.22 $700.72 $863.75 $911.80 $7,421.83 











In every flying machine the elevator has two functions, 
namely, to control the angle of inclination and to fix the angle 
of ineidence. I shall differentiate between these two functions 
as follows: 

1. To control the angle of inclination—It is desirable, in fly- 
ing, that gusts which alter the angle of incidence shall not alter 
the angle of inclination. The elevator introduces a couple 
which can be made to balance any couple produced by gusts. 
This is the proper function of the elevator. 

2. To fix the angle of incidence—Let us suppose that we 
have before us a side elevation of a model which has been 
tested and which shows the vectors for all flying angles, the 
pitching moment graph, the Z and the L/D graphs. From 
this we find that the angle at which L/D is a maximum is, say, 
3 deg., and that at this angle the tail and elevator are neutral 
to the air stream. Suppose V is 100 m.p.h. with a loading of 
X pounds per sq. ft. To get the best performance we know 
we must place the e.g. on the vector for 3 deg., assuming the 
thrust passes through the e.g. If we do this the machine can 
fly only at 3 deg. without using the elevator. 

There are, however, three conditions which may cause us to 
fly for long periods of time at an angle other than 3 deg. 
These conditions are climbing, diving and horizontal flight at 
more or less than 100 m.p.h. To do this we must bring the 
elevator into play and hold it in operation. This is what I 
eall fixing the angle of incidence, and, in my opinion, it is no 
proper function for the elevator or for any other surface. 

In the first place, the pitching graph obtained from the 
model shows the elevator always in one position relative to the 
longitudinal axis. The stability of the model, which deter- 
mines the safety of the machine, is based upon the assumption 
that the elevator bears a constant angular relation to the other 
surfaces. As a matter-of-fact, this is not so. To decrease the 
angle of incidence the elevator is turned down, but this de- 
stroys immediately the aerodynamical characteristics of the 
model. Tests made by Eiffel and by the N. P. L. show con- 
clusively that going into a dive by means of the elevator may 
destroy entirely the righting pitching couple and produce 
static instability. 

A very good description of the danger thus produced is 
given in “ Aeronautics in Theory and Experiment,” by Cowley 
and Levy, pages 252-3-4. Practically this means that when in 
a dive static stability may be lost, and the time necessary to 
get out of this condition by means of the elevator may be so 
long that without sufficient altitude the machine may crash 
before it comes out. It is not at all improbable that many 
of our fatal accidents in training are due to this characteristic 
of our machines. Of course, a well-trained man will sense this 
danger early enough; nevertheless, no machine should be built 
which will ever have to fly in a condition of instability in 
pitch. This dangerous condition is even worse than the graph 
shows, because the elevator, which has to be used to get out 
of this condition, is away from its neutral position, so that for 
a given angular movement its change in K, is much less than 
it would be if it started from neutral. The same fault exists 
when we raise the elevator for landing. The stiffness of the 
machine is increased, and there is also loss of control by the 
elevator, both faults appearing just when we most need ease 
of control. In my opinion, the fixation of the angle of inci- 
dence is not a proper function of the elevator. 

The alternative I suggest is moving the e.g. This may ap- 
pear a radical departure, but it is not nearly as radical as was 
flight itself in 1903. The mechanical details of such a design 
do not appear to me insoluble. One method would be to have 
the biplane structure a complete unit by itself, designed to 
take all strains by its own internal bracing. The body and 
underearriage would be another complete unit. The planes 
would be fastened to the body so as to admit sliding motion 
fore and aft, possibly in steel channels. The two would be 
connected by an oil cylinder and piston. In the cockpit there 
would be a three-way valve controlled by a lever at the right 
of the aviator. Outside the body, in front, there might be a 
small pump driven by an airscrew similar to the radio genera- 
tor set now in common use, or the pump could be connected 
direct to the engine. While flying this pump will always be 
working, but with the lever neutral the oil will pass the eylin- 
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der through a bypass. When it is desired to dive, both the 
stick and the valve lever are pushed forward. The elevator 
immediately puts the machine into the dive, but as the eg, 
moves forward the elevator is released, the dive being main- 
tained by the new position of the e.g. Statice stability is at 
once regained and the elevator is back at its neutral position, 
where it has its maximum power to control the angle of in- 
clination, which latter is its only proper function. A mechan- 
ical alternative is to connect the three-way valve directly to the 
control stick. This is a simple engineering problem, the solu- 
tion of which will eradicate a very serious danger. 

Attention is called to the fact that only for quick stunt work 
will the use of the elevator be necessary. For all commercial 
flying, fixation of the angle of incidence will be done entirely 
by moving the e.g., because with this kind of flying the time 
lag is of little importance. Under these conditions the machine 
will always give its best L/D ratio,-gince the elevator will add 
no drag and, best of all, the machine will always have its pre- 
determined static couple, and the elevator will always rest 
neutral, where it can produce its maximum controlling couple. 





Petroleum Situation 


In view of the growing importance of gasoline and fuel oil 
in carrying on the industrial and military activities of the 
United States and its Allies, a comprehensive survey of the 
petroleum situation will meet a widespread interest. The 
United States National Museum, Smithsonian Institution, has 
just issued a 74 page bulletin on this subject, entitled “ Pe- 
troleam: A Resource Interpretation,” by Chester G. Gilbert 
and Joseph E. Pogue of the Division of Mineral Technology. 
This bulletin, which is freely illustrated with photographs and 
diagrams, gives a rounded view not only of the petroleum 
resource, but of the petroleum industry by means of which 
petroleum products are brought into use. 

The rapid exhaustion of the unmined supply of petroleum, 
the war needs for petroleum products, and the national impor- 
tance of maintaining into the future an ample supply of motor 
fuel, are weighed against the limited nature of the resource 
and the wastes inherent in its present type of exploitation, and 
a plan is suggested whereby this vital resource may be con- 
served by full utilization, with a gain in the service that petro- 
leum may be made to yield. The subject matter is presented 
in a readable, non-technical form, and is designed to enlist the 
interest of the public in one of the important resource prob- 
lems of the day. 

Mineral resources are coming more and more into prom- 
inence as the basis upon which modern advance is built. Their 
adequate development is a matter of the first importance, and 
publie opinion will be called upon in increasing measure to 
shape the course of advance in this fundamental field. Pe- 
troleum is of peculiar value to society because it is the sole 
source of gasoline, the dominant motor fuel; provides kerosene, 
the most important illuminant outside of cities; and yields 
lubricating oil, upon which the wheels of industry revolve. 
In addition, it has come to be an essential fuel in the far West, 
where coal is lacking; is requisite to the operations of an oil- 
burning navy, and forms the starting-point for an oil by- 
products industry, a branch of chemical manufacture still in 
its infaney and offering unlimited possibilities of development. 
In fact, it would not be an exaggeration to say that oil by- 
products represents one of the foremost industrial oppor- 
tunities that confront the American nation today. 

The petroleum resource stands out because of its limited 
size and decreasing availability, the growing importance of its 
products, and the notoriously high percentage of waste in- 
volved in its mining. According to conservative estimates, 
scarcely 10 per cent of the resource value is recovered under 
present conditions, while the unmined supply now available 
in the United States is only about 70 barrels to the person. 
The presence in this country of extensive deposits of oil shale 
removes the danger of early physical exhaustion in respect to 
oil, but it does not necessarily insure a deferment of the period 
of economic exhaustion which is being prematurely rushed 
into the present by the current wasteful use of the limited 
petroleum resource. 
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Corrosion Prevention on Aircraft Metal Parts 


By Lieut. H. A. Gardner 
Construction Corps, U.S. N. R. F. 


Iron and Steel. Steel fittings on seaplanes and airships 
are often subjected to great stress. If allowed to rust they 
will become weak and unfit for service. In such condition 
their continued use might cause serious results. It is im- 
perative, therefore, that all steel fittings, especially steel 
strength members, be given the best commercial treatment to 
prevent corrosion. Until recently, aireraft fittings made by 
contractors have been copper plated. In certain instances 
these fittings have subsequently been plated with nickel, Some 
of these fittings were then painted before assembly. It is 
probable that better results would have been obtained if no 
plating had been applied, as copper and nickel give only the 
temporary protection that is afforded by their low solution 
tension. In order to better understand these conditions, a 
brief outline of the causes of corrosion is given below: 

If two metals are placed in contact in the presence of 
water, a primary battery is formed, and galvanic action ensues. 
The electropositive metal will go into solution and the electro- 
negative metal will be unacted upon. This effect may be illus- 
trated by placing a strip of iron in a solution of copper, 
when it will be found that the iron (eleectropositive metal in 
this couple) will go into solution, and the copper (electro- 
negative) will plate out. If a strip of iron is placed in a 
solution of zine, no such phenomenon will oceur, zine being 
electropositive to the iron. If a copper plated fitting becomes 
scratched or abraded, moisture and air will be admitted. The 
iron, being the electropositive metal in the galvanic couple 
that is formed, will rapidly pass into solution. The oxygen 
of the air will then oxidize this solution and iron rust will 
be precipitated out, piling up into a spongy mass which will 
retain moisture that will serve to continue the corrosion. 

There is shown below a number of the commonly used 
metals, in the order of their solution tendencies: 

Aluminum. 

Zine. 

Iron. 

Nickel. 

Lead. 

Copper. 

Tin. 

Antimony. 

Any metal mentioned above, when placed in contact in the 
presence of water with another metal lower in the series, will 
tend to protect the latter metal from corrosion. A study 
of the above series will indicate that the only commercially 
available metal applicable as a coating, that is higher in the 
series than iron, is zinc. This metal is therefore theoretically 
ideal to use as a protective coating on iron surfaces when 
applied in the form of galvanizing. ~The film of zine pro- 
duced, even when abraded, will have a marked protective 
influence upon the adjacent areas of bare steel. 

The standard procedure of the Aircraft Division of the 
Bureau of Construction and Repair, Navy Department, as 
of Oct. 15, 1918, calls for the treatment of metal parts, such 
as have in the past been plated with copper or nickel, to be 
coated with zine. The zine applied should be in accordance 
with Aeronautical Specification C&R No. 39-A, which allows 
the application of the hot dip method of galvanizing, the 
vapor method, and the electro-deposition method. There is 
no preference expressed as to the method used, since it has 
been found that one is quite as durable as another, provided 
the suggested weight of zine (.60 oz. per sq. ft.) is obtained. 
The preference that is usually expressed for the hot dip gal- 
vanizing process has probably come from the fact that this 
process usually produces a very much heavier coating than 
the other processes. In the salt spray test, after 100 hours’ 
continuous exposure of metal coated by the three methods, 
practically the same resistance to corrosion has been shown. 
It should be remembered, however, that the hot dip or sher- 
ardizing processes operate at a high temperature (approxi- 
mately 375°-475° C.). This temperature may injuriously af- 


fect certain types of heat treated steels or alloys, and for 
this season the zine plating process (cold galvanizing) is pre- 
ferred for such work. 
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Metal parts should be carefully inspected previous to plat- 
ing, in order to find any defects that the plating would fill up. 
Subsequent to plating, the metal parts, either before or after 
assembly as may be decided, are painted with enamel in ac- 
cordance with Aeronautical Specification, C&R No. 4-A or 5. 
The purpose of the enamel is to give the metal parts a satis- 
factory color that will be in harmony with the rest of the 
craft, and to provide a waterproof film that will afford pro- 
tection to the zine and lengthen its effective life. When ex- 
posed galvanized parts are not protected with paint, white 
oxide of zine will appear on the surface. Removal of this 
by washing lowers the protective effect. For this reason it 
is advisable that all forms of galvanized objects exposed to 
sea water should be coated with varnish or enamel. 

In the salt spray test referred to above, zine coated sam- 
ples must show no rust after 100 hours’ continuous exposure. 
This test is a comparative one, and it is believed that the re- 
sults obtained therefrom closely parallel the results obtained 
from actual exposure over a period of several months. Steel 
parts that have been coated by phosphoric acid treatment 
or similar patented processes, or that have been coated with 
tin or with terne plate, show marked corrosion in the salt 
spray test in from five to twenty-four hours. In no instance 
do such treatments compare with properly produced zine 
coatings. 

Aluminum. Aluminum, on account of its high solution ten- 
deney, will corrode rapidly when exposed to the air in the 
presence of moisture. The corrosion around salt water is 
of course more rapid than in inland areas. Since aluminum 
is used quite extensively on aircraft for various purposes, in- 
cluding the construction of gauges, speedometers, inclinom- 
eters, Venturi tubes and airship girders, it is important that 
the metal should be protected. When a clear finish is de- 
sired, Spar Varnish in accordance with Aeronautical Specifi- 
cation C&R No. 3-A may be used, with subsequent baking 
of the metal part when convenient, in order to give a more 
durable coating. Naval Gray Enamel in accordance with 
Aeronautical Specification C&R No. 4-A may be used when 
a colored coating of even greater efficiency than the Spar 
Varnish is desired. On Venturi tubes it is probable that 
best results would be obtained by using a well strained, rather 
thin solution of Spar Varnish, since dipping of the part 
would be required. The dry film of such a varnish would 
have a thickness of approximately .0002 in., which is not 
sufficient to cause any deviation in the readings obtained 
through the tubes. Plating of aluminum has been proposed, 
but found unsatisfactory. The plated coatings are non- 
adherent and porous. Exposure of plated aluminum sheets 
results in the rapid corrosion of the aluminum, which is mani- 
fested by the appearance of white aluminum hydrate oozing 
through the surface. It is possible, however, that some alloy 
of aluminum might be developed that would have a low solu- 
tion tension and thus be more resistant to corrosion and less 
subject to the above mentioned defects. 

The Bureau of Construction and Repair is arranging for 
a series of exposure tests on commercial aluminum alloy 
sheets. Some of these will be coated with the materials re- 
ferred to above and in other fashion. They will be exposed 
at various points along the coast in comparison with uncoated 
specimens, 





700 Mile Record Flight 


A DeHaviland airplane, fitted with a 400 hp. Liberty en- 
gine, piloted by Signal Electrician Elmer J. Spencer and 
sarrying Major M. J. Boots as a passenger, established Nov. 
7 what is believed to be a new non-stop record for this country 
in a flight from Selfridge Field, Mount Clemens, Mich., to 
Yonkers, N. Y., more than 700 miles, in 4 hours and 30 
minutes. Leaving Mount Clemens at 11:40 a.m., they landed 
at Yonkers at 4:10 p.m. 

An average speed of 144 miles an hour was made in the 
flight with a maximum altitude of 9000 feet. The route after 
leaving Mount Clemens was over Toronto, then following the 
Adirondack Mountains and the Hudson River to Yonkers. 














It does not require demonstration to state that no other 
single factor has had such a far-reaching influence on the pre- 
war development of the airplane as the rotary engine, and 
particularly its first successful representative, the Gnome. At 
the time of its appearance, and for several years thereafter, 
the rotary seemed to represent the aviation engine par excel- 
lence ; so much so that the stationary types, derived from auto- 
mobile practice, had little chance to undo the predominance 
of the rotary. 

The striking success of the rotary engine was almost entirely 
due to its low specific weight; that is, weight per horsepower, 
which was mainly obtained, as is well known, by the absence 
of a crankshaft and a erank 
ease. This feature of light Nn A 
weight was so important in YY 
the days when, for want of 
experience in the construction 
of light tubular and wooden 


New Type of Rotary Engine 





built and tested, is described by Vincent Clarke in Flying 
(London). This engine, called the Statax, is of what may be 
ealled the parallel-rotary type, and embodies some very inter- 
esting features, not the least of which is the apparent simplie- 
ity of its general arrangement and the lack of complicated 


parts. 
A three-cylinder engine was first manufactured, having eylin- 
ders 59 mm. diameter by 66 mm. stroke, and it developed 10 


hp. when running at a speed of 1400 r.p.m. This was air- 
cooled and gave good results on test, but naturally is too small 
to be of much interest from an aviation point of view. A 
larger Statax engine was constructed with five cylinders, 100 
mm. bore by 120 mm. stroke, 
and when running at 1200 
r.p.m. an output of 44 hp. 
was obtained. 
From the encouraging re- 
{ sults of these engines a 








structures, airplanes repre- 
sented considerable dead 
weight, and correspondingly 
varried very small _ useful 














loads, that the advantages of 
the rotary decidedly out- 
weighed its drawbacks some 
of which were quite of a 
serious nature. Principal 
among these drawbacks was 
high fuel and oil consumption, 
lack of flexibility, owing to 
automatie intake valves, and 
a certain structural weakness, 
leading to unreliability, which 
was due to insufficient cooling 
mechanism. 

While some of these drawbacks were eventually overcome, 
greater reliability and flexibility, and lesser oil consumption, 
being obtained by the adoption of mechanical intake valves 
(Le Rhéne), and the single valve mechanism (Gndme mono- 
soupape), other problems arose as the rotary developed in 
power. Owing to the compactness of the central crankcase, 
the number of cylinders that could be fitted to it was limited 
not only by the diameter of the crankease, but also by the 
number of connecting rods that could be fitted, without mutual 
interference, to the driving crank. As a consequence, there 
was a limit to the increase in power by means of increasing 
the number of cylinders—this number having never exceeded 
nine in a single row, though there have been rotaries with 18 
cylinders, disposed in two rows—and beyond that limit the 
power could be increased only by increasing the volume of the 
cylinders. This would obviously demand a larger crankcase, 
with the result that—beyond a certain power—the overall di- 
ameter of the rotary would increase in proportion to the power 
developed. 

This increase in the dimensions of rotary engines possesses, 
however, a twofold drawback; first, it increases the cross- 
sectional area exposed to air resistance, thus requiring a larger 
airplane body and increasing parasite resistance; and second, 
the increase in size corresponding to an increase in weight, the 
centrifugal force generated by such a mass, rotating at a high 
rate of speed, has a distinctly unfavorable influence on a highly 
sensitive airplane, such as pursuit machine, which type par- 
ticularly requires an engine of low specific weight. 

The above considerations explain why the power of rotary 
engines is virtually limited to about 150 hp., and why, for 
engines of higher power, the stationary type has now come to 
be accepted almost as a dogma. 

Nevetheless, it might be worth while examining whether the 
principle of rotary motion might not advantageously be re- 
tained for aero-engines, were it possible to do away with the 
above outlined drawbacks; that is, reduce wastage of fuel and 
oil, and overall dimensions, with its subsidiary defects. 

An engine in which an attempt is made to conciliate these 
somewhat conflicting principles, and which has actually been 


RSS = 


CROSS 


d 


haf 
WV ¥\ 


means, afforded the valve 





o— diameter as compared 


566 


100 hp. size was decided upon, 
having ten cylinders, 90 mm. 
’ diameter and 160 mm. stroke. 
rm One of the chief advantages 
é.) of this parallel-rotary type of 
— engine is that, owing to the 
} disposition of the cylinders, 
the engine is of very small 
with 
any other aero engine, which 
reduces parasite resistance to 





SEectTION or THE 40 Hp. Sratax ® Minimum and allows the 
ENGINE airscrew to be considerably 

more efficient. Referring to 

the diagram above, it is seen 

that the cylinders are arranged parallel to a_ fixed 


shaft, around which they rotate. Nickel steel cylinders are 
used, they being machined out of the solid, and the bore being 
finished by grinding. Mechanically operated inlet and exhaust 
valves are arranged in the eylinder head, and are provided 
with means for balancing the opening effort due to centrifugal 
roree. 

The advantages of this engine from the viewpoint of specific 
weight (lb. per hp.), fuel consumption, airscrew thrust, area 
of cross-sectional projection in flight and resultant parasite 
resistance are illustrated in the following tables in comparison 
with the results obtained for two aero-engines of about the 
some power, one of which is a radial rotary (Gnome), while 
the other is a stationary type (N. A. G.). 

















rABLE |! 
Exposed Air resistance 
Engine Hp R.p.m | Cross-sectional at 62 m.p.h. 
area 
Statax 14 1,200 1.1 sq. ft. 11.7 lb. 
Gnome 45 1,250 | 5.4 9q. ft. 58.0 Ib 
N.A.G 50 1,350 2.05 sq. ft. 22.0 Ib. 
rABLE Il 
Consumption Working Normal Flight 
Weight im | weight for | Airscrew Thrust 
Engine Ib | 7 hours Thrust jat62m.p.h. 
Gesoline Oil (Ib.) (Ib.) (Ib.) 
Oz (oz.) | 
Statax 76 85 | % 355 272 260 
Gnome. 172 12.5 3 415 272 214 
N.A.G.* 275 8.2 lo 463 | 283 260 
| 
Exclusive of radiator. pipes and water. 
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Aeronautics, Oct. 2, 1918 


Aluminum and Its Alloys—Their Future After the War. 
Paper read by Dr. Rosenhain, F.R.S., at the British Scientific 
Products Exhibition, Sept. 4, 1918—Since 1914 very great and 
vitally important strides have been made in the development 
of aluminum alloys for many purposes on the largest scale. 
Most of these refer to the requirements of aircraft and, conse- 
quently, it is not possible to deal with them at the present time. 
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Digest of the Foreign Aeronautical Press 

















GERMAN OBSERVER JUMPING FROM His BaLLoon Arter It 
Hap Breen Firep By ALLIED AVIATORS 
Central News Photo Service 
The uses and possibilities of aluminum alloys in aircraft are, 
however, of a fairly obvious character, and the field for their 
further extension in future commercial aeronautics are recog- 
nized and understood. 

The valuable properties of aluminum and its alloys depend 
primarily on the lightness of aluminum. The pure metal has 
a specific gravity of about 2.6 as compared with 79 in the ease 
of steel, or—putting it in another way—while a cubic foot of 
steel weighs about 490 l|b., a cubie foot of aluminum only weighs 
about 160 lb. But lightness by itself is of little value—for that 
reason pure aluminum, with a tensile strength of from 5 to 7 
tons per square inch, finds little use for engineering purposes. 
What is required is a combination of great strength with light- 
ness. This has been attained to an astonishing degree in the 
modern aluminum alloys. As an example, the material used in 
the construction of a German Zeppelin airship framework may 
be cited. This has a density of about 2.9 and a tensile strength 
of about 25 tons per square inch. This example has been 
chosen beeause the figures can be given without publishing 
undesirable information, and also because it is well within the 
mark to state that alloys considerably better than this have 
been developed by us. But even this example is sufficiently 
striking. 

The effect of this combination of strength and lightness may 
be illustrated by imagining a very long vertical bar of metal to 
be hung up by its upper end. The longer such a bar is made, 
the greater the pull or tensile stress on its upper end must 
become, until ultimately a length of bar is reached which can 
only just support its own weight. The length of such an 
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imaginary bar—which can be easily calculated if the density 
and strength of the metal are known—gives a very good 
measure of the value or “ figure of merit ” of the material in 
question; it depends upon the ratio of the density or weight 
of the metal to its tensile strength. Now in the case of good 
ordinary structural steel, such as is used for roofs and bridges, 
the limiting length of bar which could just bear its own weight 
when suspended vertically would be about 20,000 feet—rather 
less than four miles. For the alloy described above, on the 
other hand, the length would be about 50,000 ft., or between 
nine and ten miles. And for the still better alloys which are 
now available, the length would be considerably greater still. 


The Aeroplane, Oct. 23, 1918 


Air Transport Companies Formed.—The Anglo-American 
Aerial Services, Limited, have been formed to establish, main- 
tain, and operate lines of aerial conveyance between the United 
Kingdom and the United States, Canada, and Central and 
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PARACHUTE DESCENT FROM A BRITISH OBSERVATION BALLOON 
British Official Feature Photo Service 
South America, and between the continents of North and South 
America, and to carry on the business of manufacturers of and 
dealers in aireraft, hangar and aerodrome proprietors, tourist 
agents, contractors, ete. 

The London and Provincial Aerial Services, Limited, has 
heen formed with the object denoted by the name. 

According to advices from Helsingfors, an air traffic com- 
pany has been formed there with a share capital of two million 
Finnish marks (franes). 

Cable messages from Sydney state that a local company 
has been formed with the object of arranging the preliminaries 
for an aerial mail service between Australia and England. 
At a meeting in Sydney, on October 2, of representative 
business men, it was stated that the flight would take 150 
hours, and sufficient capital was guaranteed for the purpose, 
provided that permission was obtainable. 











New Flying Boat Tested 

A demonstration of the largest seaplane in the United States 
was given to the press in Washington, D. C., on Nov. 8. The 
flight, which was also attended by several naval officers, was 
witnessed from a navy launch on the Potomac River. Before 
the seaplane started on its trip, which was to Hampton Roads, 
Va., it was inspected by Rear Admiral David W. Taylor, 
Chief of the Bureau of Construction and Repair; Rear Ad- 
miral R. S. Griffin, of the Bureau of Steam Engineering, and 
Captain G. W. Steele, of the Aviation Division. 

This plane, which is known as the NC-1, had flown from a 
coast patrol station in New York on the same day and landed 
at the naval air station at Anacostia. It carried fifteen 
officers. It was constructed from the design of the Aircraft 
Division, Bureau of Construction and Repair, the chief of 
which is Naval Constructor J. C. Hunsaker. The following 
details of the plane, which are approximately correct, have 
been furnished : 


Its wings stretch over a linear distance of 126 feet. Three 


twelve-cylinder Liberty engines propel the machine. The 
pilot has his seat and engine controls between the lower and 
upper wings. 

Below the lower wing seats for four officers are fixed, and 


below that the boat part of the plane has a capacity for a 
number of observers. Above the top wing, in the center of 
the plane, is an observer’s post. He has-a commanding view 
of everything, as he sits considerably above the wings of the 
plane. 

The plane has a ¢apacity of 300 gallons of gasoline and is 
used on coast patrol duty, requiring much flying with little 
opportunity for getting fuel. 

The NC-1 is being manufactured at the Naval Aireraft 
Factory, Philadelphia, and at the factory of the Curtiss Engi- 
neering Corp., Garden City, N. Y. 


Aircraft to Chart U. S. 

Every important community from coast to coast will be 
connected by a series of “air links” when Army aviators 
from various flying fields have completed a task that they 
undertake. 

They will make a series of cross-country flights in their 
respective sections to collect general aviation statistics, chart 
air lanes, make air maps and select prospective sites for land- 
ing fields and airdromes. 

Col. M. F. Davis, head of the training section, has been 
placed in charge of this work by Major-Gen. Kenly, Director 
of Military Aeronautics. 

The dromes that will be constructed on the sites selected 
will be used not only to provide shelter for aviators but also 
to house the flying equipment that will be brought back from 
overseas with the return of the troops. Combat pilots trained 
for overseas duty but whose battle training has by the sign- 
ing of the armistice been diverted to preparing for peace, will 
make the survey flights. 

Their work will include bringing up to date extensive maps 
made years ago by the United States Cavalry and showing 
available shelters, locations of batteries, good and bad roads, 
fords, sources of food and water and bridges. 


Liberty Engine Production 

American factories making Liberty engines produced in 
October 1500 more engines than in September. The total 
number of engines expected from all contractors in September 
was 2500, while the number actually shipped was 2378. Fo 
October the quota for all manufacturers was 3000, and 3878 
engines were actually delivered. The total quota set for 
November is 4350. 


Biggest Airplane in the World 
A new Handley Page airplane set up a record in its flight 


on Nov. 15 when it took up no fewer than forty passengers 
for a trip over London. The previous record was twenty. 


This giant machine is the first of a series that had been 
specially constructed to bomb Berlin, but it was not completed 
until three days after the signing of the armistice. 
the biggest airplane in the world. 


It is easily 


News of the Fortnight 
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A. S. Adams Killed in Fog 

While trying in an almost impenetrable fog to locate a 
landing place, Allan S. Adams, testing pilot for the L-W-F 
Engineering Co., of College Point, N. Y., crashed in an L- 
W-F Model G biplane and was instantly killed at Centra] 
Park, L. L., Nov. 18. His mechanic, Chas. Ahrens, in the rear 
seat, escaped with a fractured arm. 

Adams in the L-W-IF, Model G, was scheduled to leave 
Belmont Park with 400 pounds of United States mail on the 
regular New York-Washington run, for the first mail trip 
for both pilot and machine. 

Adams ascended through the fog at the L-W-F flying 
field at Central Park to test the Liberty 12 engine and if pos- 
sible to fly over to Belmont Park, about 10 miles east, to be 
on hand for his scheduled flight with the mail. He evidently 
soon found the fog as thick aloft as it was on the ground. In 
trying to locate the L-W-F field, with the ground indis- 
tinguishable at 200 feet, Adams to avoid crashing into a barn 
climbed suddenly at such a sharp angle that the machine 
stalled and went into a dive from which it was impossible to 
recover so close to the ground. 

Allan S. Adams had been flying since 1910, when he built 
his own machine and taught himself to fly it at Dominguez 
Field, near Los Angeles. In 1912 he came East to the Mineola 
School, where he remained as an instructor and test pilot 
until the spring of 1914. 

During the spring of 1914 he went on the road on exhibi- 
tion work flying a Blériot monoplane. 

In 1915 Adams went to Canada with the Miller, Fairchild 
& Phipps Co. and flew their all-steel machine. He remained 
with this company until] the summer of 1916, when he joined 
the First N. Y. N. G. Aero Squadron under Lieut.-Col. Raynal 
C. Bolling, which was encamped at Mineola during the Mexi- 
ean mobilization. He also served as an instructor with Lieut.- 
Col. J. A. Carberry when Carberry commanded the first regu- 
lar aero squadron during the latter part of 1916 at Mineola. 
From December, 1917, until the end of February, 1918, 
Adams was employed by the Army in airplane testing at 
Hampton, Va. In March, 1918, he was employed by the 
L-W-F Engineering Corporation of College Point, Long 
Island, as test pilot. He tested the L-W-F Model F, two- 
place advanced training machine, with a Sturtevant 210-hp. 
engine at Mineola. During the summer and fall of this year 
he made frequent flights under all conditions with the L-W-F 
Model G two-seater fighter. 

R. C. Byler Promoted 

Robert C. Byler, for nearly four years advertising produe- 
tion man for the S K F Ball Bearing Company of Hartford, 
Conn., has been appointed Advertising Manager of the S K F 
Administrative Company of New York City and will direet 
the advertising of the S K F Ball Bearing Company of Hart- 
ford, the Hess-Bright Mfg. Co. of Philadelphia and the Atlas 
Ball Company of the same city, all of which are controlled by 
the S K F Administrative Company. 

Until arrangements are made in New York City, Mr. Byler 
will remain with the S K F Ball Bearing Company of Hart- 
ford, Conn. 

Horace N. Trumbull, formerly Advertising Manager of the 
S K F Ball Bearing Company, of Hartford, Conn., has entered 
the Reserve Officers’ Training Camp at New Haven, Conn. 


Airplane Wood in Alaska 

By executive order, the tract of land in Alaska lying south 
of the parallel of 58 degrees 50 minutes north latitude and 
west of the meridian of 137 degrees 40 minutes west longitude 
and bounded on the west by the Gulf of Alaska, has been 
temporarily withdrawn from settlement, location, sale, or 
entry for the purpose of providing timber for use in the con- 
struction of airplanes. 

Anderson Heads Aircraft Publicity 

Lee Anderson, vice-president and sales manager of the 
Hupp Motor Car Corp., of Detroit, has been put in charge 
of publicity for the Aireraft Production Bureau in Detroit. 
Means to stimulate production are planned and worked out 10 
this office. 
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Wittemann-Lewis Training Tractor 

The requirements of a substantial train- 
ing plane have received first consideration in 2 
the design and construction of this machine, f 
one of its features being that it is varnished mn! 
throughout with Valspar. 























Newark, N. J., Sept. 12, 1918. 


ITH reference to your Valspar Varnish, as well 
as other paints which we have used for several 
years, would say they have given us the very best of 
results, and take pleasure in advising you that wing 
surfaces that have been varnished with your Valspar 
varnish as long as a year and nine months ago are still 
ina perfectly pliable and healthy condition,’ 


WITTEMANN-LEwISs AIRCRAFT Co. 
(Signed) Paul W. Wittemann, 





ve LSPAR is’ waterproof and 
weatherproof. It will not turn 
white or blister with exposure. It 
protects wood, metal or fabric with 
equal reliability. It is durable beyond 
all ordinary varnishes. 

Valspar is universally accepted as 
the standard .airplane and seaplane 
varnish, 


VALENTINE & COMPANY, 456 Fourth Avenue, N. Y. 


World—ESTABLISHED 1832 


New York Chicago Boston Trade VAEN 


W. P. FULLER & CO., 


Largest Manufacturers of High-grade Varnishes in the 


TIN 
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Agents for the Pacific Coast; San 


Our Airplane Department willingly 
places its experience at the disposal 
of all airplane and seaplane manufac- 


turers. 


To purchasing agents and superin- 
tendents of production a valuable book 
full of information on airplane finish- 
ing will be sent free on request. 








ES Mark Toronto London Amsterdam 


Francisco and Principal Pacific Coast Cities 


















Treasurer. 












































VALENTINE’S 


LSPAR 


“The Varnish That bd Tum be 











Valentine Products used by the world’s 
leading airplane-makers include: Valspar 
Varnish, Valspar Bristol Enamel, Val- 
spar Low Visibility Gray Enamel, Val- 
spar ‘Olive-Drab Enamel, Valspar Black 
Enamel, Valspar Filler (Wood), Valspar 
Primer (Metal), Valspar Primer (Wood), 
Valspar Khaki Enamel, Valspar Alumi- 
"num Paint. Dipping, Spraying, and 
Brushing coatings of all kinds, Quick- 
Drying Insignia Colors. 
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WALNUT 


the wood from which 


Liberty Propellers 


are made at Piqua 


For over 30 years we have been in the Lumber 
Business. For the last 15 of these 30 years we have 
specialized in WALNUT exclusively. And Walnut 
is the wood ideal for Airplane Propellers. 


As this photograph strongly indicates, we have 
plenty of Walnut. Our men go to the sources of 
original supply and contract for the standing timber. 
At our own mills the logs are converted into lumber 
for the manufacture of Liberty Propellers. 


Our supply of Walnut—backed by experience and 
the most complete manufacturing facilities—is 
adequate to the needs of the most extensive produc- 
tion of Airplane Manufacturers. 


We design propellers as well as build them. Our 
function covers every detail from the log to the 
finished propeller blade. 


HARTZELL WALNUT PROPELLER COMPANY 
PIQUA, OHIO 
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The varnish on 
airplanes shall 


Protect wood. 


. Protect doped linen. 


Protect doped cotton. 

Protect metal. 

Be long oil varnish. 

Resist air. 

Resist light. 

Resist water. 

Resist natural gas. 

Resist illuminating gas. 

Have proper brushing quali- 
ties. 


. Have proper flowing qualities. 
. Have proper covering quali- 


ties. 


. Have suitable body. 

. Dry dust free rapidly. 

. Harden rapidly. 

. Be elastic. 

. Be clear. 

. Be transparent. 

. Be highest quality. 

. Match a fixed color solution. 

. Be durable. 

. Not flash below 95 degrees 
Pahr. 


. Not whiten under water. 

. Not dull under water. 

. Not show defects under water. 
. Stand air test during applica- 


tion. 


. Stand air test during drying. 

. Meet a fixed setting test. 

. Meet a threefold drying test. 
. Meet a severe bending test. 

. Be inspected before shipment. 
. Be inspected at destination. 

. Prove durable under fixed test. 


Sherwin-Williams Air- 
Plane Rexpar meets 
all these requirements 





Protecting the Fleet 
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Success in fight or flight may depend directly on the varnish used. 
When wings are punctured the “ dope” and Varnish must hold. fab- 
ric against stretch or spread. 

Airplanes to win must endure all extremes of temperature and 
climate. 

When a varnish is put on an airplane it must be able to endure the 
noonday’s sun in the Mesopotamian Desert and Arctic nights on the 
Murman coast equally well and without the slightest impairment. 

The U. S. Varnish requirements for airplanes are so exacting that 
only the best varnish can expect to meet them. Thirty-four tests must 
be met. These requirements include every test to which a varnish 
may be put in war, home or industry. 

Air-Plane Rexpar Varnish has met these thirty-four tests and re- 
ceived a first order for 50,000 gallons. 

Every gallon of Air-Plane Rexpar Varnish is equal in quality to 
every other gallon. 

Air-Plane Rexpar will merit your approval just as it merited the 
approval of the United States Government. 

We can make immediate delivery of Air-Plane Rexpar Varnish 
in any possible quantity that you may require. 


The Sherwin-Williams Company 
801 Canal Road, Cleveland, Ohio 


Branch Offices and Warehouses in all Important Cities 


SHERWIN-WILLIAMS PRODUCTS 
PAINTS ano VARNISHES 


DYESTUFFS, COLORS, PIGMENTS, CHEMICALS. INSECTICIDES, 
DISINFECTANTS, WOOD PRESERVATIVES 
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BP tnt MOTOR TEMPERATURE INOKATOR 


In active service 


The Boyce Moto-Meter is »roving itself as 
dependable under fire as the men who pilot the 
’planes and work the guns. 


The Boyce Moto-Meter has honestly earned its 
right to do its bit. It has shown itself capable, in any 
emergency, of telling the pilot the exact temperature 
of his motor. 

Moreover, it is the only motor heat indicator which 
registers every degree of temperature from boiling to 
freezing, and which operates with absolute accuracy 
regardless of the altitude. 


THE MOTO-METER COMPANY, Inc. 


Contractors to the U. S. Government 


Creators of motor heat 
indicators. Exclusive 
- < ; 
licensees of the ’ Boyce”’ 


fundamental patents. y 
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AIRCRAFT —- PEACE-= 
? 








Organizations representing millions of capital, an army of 
workers, thousands of aviators and mechanics are waiting for an 
answer. 


Every fact which will throw authentic light on this far-reach- 
ing problem may be of inestimable value. 


In a forthcoming issue AVIATION AND AERONAUTICAL 
ENGINEERING will present: 


All available facts relating to the policy of the United States 
for its permanent aeronautical establishment. 


Articles on commercial aeronautics from the standpoint of the 
designer, engineer, manufacturer, the aviator and enthusiast. 


Views of the leading men of the industry, of the production 
and operating departments of the-Air Service. 


Bunk and propaganda will be avoided— instead the 


Commercial Aeronautics Issue of 
Aviation and Aeronautical Engineering 


will be crammed full of facts and figures bearing upon every 
phase of the period of transition between war and peace and the 
outlook for commercial aeronautics. 


This special issue will be a distinct contribution to the litera- 
ture of aeronautics, a guide and a text book. 


If you are not on our mailing list, mail your subscription to 
day. This one issue alone will amply repay you. 


AVIATION AND AERONAUTICAL ENGINEERING 
120 W. 32d Street, New York City 
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Tuomas-Vlorse Aircrart Corporarion 


ITHACA ,N:Y. VU.-S.A- 


Contractors to U. S. Government 
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See A —_ a a, —h oe he Oa bt yur h =m em > Pet AO, aie or 
‘Tinie MAICKERMAN WHEEL COMPANY 
542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 
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Lumaslited Dials 
are —* Visible 
cturers Of aeronautic instrumer 
mu xpense, inconvenience and u 
ity by sending us their dials to be illumined. 
ise Luma e xc] sively. Its superior luminosity, long 
life and depend ‘abi ility have long been recognized 
Guaranteed to contain only R: adi um as its activating 
agent PaUelelaeht red Oh Great Britain and the United 
States Government for use in milits iry air service. 
Our work is of the highest character and assures results 
of pebble excellence. 


mates and full information uf 


RADIUM DIAL Co. 


GENERAL OFFICES- PITTSBURGH, PA. 
LITTLE BLDG., BOSTON - MARSHALL-FIELD ANNEX BLDG., CHICAGO 
501 FIFTH AVE. NEW YORK. 
DIAL PAINTING FACTORIES ~PITTSBURGH-LONG ISLAND CITY-CHICAGO- BOSTON 








a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 


one of the 18 different 

models we are now making 

for 14 aviation motor companies .. . 
reduces vibration and eliminates bearing pressure 


We have shipped 41,281 Aviation Crankshafts to November 18, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 











The Real 
Article 











The American Aviator 
The American Airplane 
The American Goggle 


THE 
AVIGLAS 


NOVIOL glass as used in the Aviglas takes 
the glare out of the sunlight. 


THE MOST IMPORTANT THING FOR 
THE AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY. 


Write to us for illustrations and prices on 
the various types. 


‘Designed and Patented by 


F. A. Hardy & Company 


John H. Hardin, President 
Department N, P. O. Box 804, Chicago, III. 
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= A 
ERIE STANDARD \\ 4 
M = — = ie 
K 
Arrcrart Meta Parts K 
A =— Ni 
DEPENDABLE SERVICE > 
QUANTITY- PRODUCTION j Q 
BR 
Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 8) 
BOLTS, NUTS and CLEVIS PINS conforming to Government Bt 
Specifications. Bt 
A product as near 100% perfect in quality and machine practice as the c 
human element will permit. , 
Please request our New York Office to send you copy of our catalogue. Vv 
Ww 

ERIE SPECIALTY COMPANY. 
& West 40% St., New York City A 
Main Plant Erie,Pa. : 
— —_—— Bi 
=== Bi 








SCREWS 


MACHINE - WOOD - CAP - SET - LAG- ETC. 








WE HAVE THE ASSORTMENT 
AND THE QUANTITY 











Let us figure on your next specifications. 
We have managed to “take care” of some 
very large concerns both in price and delivery 








HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 4th Ave. and 13th St. 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish 


information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 525 








ACCESSORIES AND 
INSTRUMENTS 


Advance Felt Specialty & Cut- 
ting Co. 

International Aeronautical In- 
strument Corp. 

JOHNS-MANVILLE, H. W., CO. 

King, Julius, Optical Co. 

THE MOTO-METER CO. 

National Gauge & Equipment Co. 

Nelson Blower & Furnace Co. 

Q@Hara Waltham Dial Co. 

Queen-Gray Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CoO. 

Standard Aeronautical Co. 

Stewart-Warner Speedometer 
‘orp. 

fAYLOR INSTRUMENT COM- 
PANIES 

VEEDER MFG. CO. 

Western Electric Co. 


AIRPLANES 


Aeromarine Plane and Motor Co. 
Blackhawk Airplane Co. 
Blanchard-Radley Aircraft Co. 
BOEING AIRPLANE CO. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 
Continental Aircraft Corp. 


CURTISS AEROPLANE & 
MOTOR CORP. 


— AIRPLANE 


Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Bngel Aircraft Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane (Co. 

Lawson Aircraft Corp. 

Lewis & Vought Corp. 

Liberty Iron Works 

Loening Aeronautical Eng. Corp. 

Lomgren Aeroplane Co. 

L. W. F. ENGINEERING CO. 

Martin Aeroplane Factory 

MARTIN, GLENN L., CO. 

Michigan Aircraft Corp. 

Ordnance Eng’ring Corp. 

Patterson Aeroplane Co. 

Peirce, Sam’l S,, Aeroplane Corp. 

RUBAY Co. 

St. Louis Aircraft Co. 

Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co 

Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 


The Willys-Morrow Co. 


WITTEMANN-LEWIS AIR- 
CRAFT CO. " 


Whittemore-Hamm Co. 
WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE ENGINES 
Aeromarine Plane and Motor Co. 
Ashmusen Mfg. Co. 

Continental Motors Co. 
CURTISS AEROPLANE & 

MOTOR CORP. 

Detroit Gas Turbine Corp. 


(Continued on page 581) 


DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

HALL-SCOTT MOTOR CAR CO. 

Kemp Machine Works. 

Kessler Motor Co. 

Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 


UNION GAS ENGIND Co. 

Van Blerck Motor Co. 

Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 

World’s Motor Co. 

WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE PARTS 
Aircraft Parts Mfg. Co. 
American Body Co. 

Astoria Veneer Mill & Dock Co. 
BARCALO MFG. CO. 
— PRESSED STEEL 


Century Telephone Construction 
Co. 

Chicago Aeronautical Supply Co. 

Dayton Metal Products Co. 

ERIE SPECIALTY CO. 

General Aluminum & Brass Mfg. 
Co. 

GENERAL BAKELITE CO. 

Holbrook Co, 

KAWNEER MFG. CO. 

KING SEWING MACHINE CO. 

Levett, Walker M., Co. 

New Jersey Veneer Co. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Whittemore-Hamm Co. 

WIDMAN, J. C., & CO. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


Acieral Co. of America 
ALUMINUM BRAZING SOLDER 
co. 


ALUMINUM CASTINGS CoO. 

ALUMINUM CO. OF AMBRICA 

American Metal Co., Ltd. 

General Aluminum & Brass Mfg. 
Co. 

Levett, Walker M., Co. 

Leygrand & Co. 

McAdamite-Aluminum Co. 


So-Luminum Mfg. & Eng. Co. 
(Solder) 


STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 
EAGLE AVIATION SCHOOL 
Michigan State Auto School 
Morris, Bud Airplane School 
Penn. State School of Aero- 

Mechanics 
West Side Y. M. C. A. 
Whittemore-Hamm Co. 
























































We are producing large 
quantities of 


SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
HEX-BOLTS 
HEX-NUTS 
CLEVIS PINS 
ALSO 
Miscellaneous Forgings 
Send for Catalog 
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Type C-20 
Propeller 
Boring 
Machine 


A recently per- 
fected machine for 
automatically boring 
the necessary holes in 





the modern aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


PB. Yates Machine Co. 


BEIOIT. WISCONSIN, U.S.A. 


Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy BDlastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samp ‘es om request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, . +88. 


OFFICES 
46 Baer 17TH Sreppr....-.-+e + « New Yora 
a oe. rr ern =. «6 e 6 6 6k CHICAaeo 
82 Sr. PeTrme STREST. . ... se MONTRBAL, CANADa 




















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 





SS 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 
CORRY, PA. 





New York Office: Woolworth Building 
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Aeronautical Trade Directory—Continued 


BALL BEARINGS 
THE FAFNIR BEARING CO. 
GURNEY BALL BEARING CO. 
HESS-BRIGHT MFG. CO. 

NEW DEPARTURDE MFG. CO. 

NORMA COMPANY OF AMER- 
ICA 

S. K. F. Ball Bearing Co. 

U. S. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI- 
BLES 


Burdette Oxygen Co. 
Connecticut Aircraft Co. 
Custer Specialty Co. 
scope) 

Gas Engineering Co. (Gas 
Plants) 

oqoorese TIRE AND RUB- 


(Stato- 


United States Rubber Co. 


BAROGRAPHS AND 
BAROMETERS 


Green, Henry J. 

International Aeronautical In- 
strument Corp. 

Sussfield & Lorch 

@WAYLOR INSTRUMENT COM- 
PANIES 


BEARING METALS 
ALUMINUM CASTINGS CO. 
AMERICAN BRONZE CORP. 
FAHRIG MBTAL CO. 

— Aluminum & Brass Mfg. 

0. 

Levett, Walker M., Co. 
Magnolia Metal Co. 


BUSHINGS 
ALUMINUM CASTINGS CoO. 
AMERICAN BRONZE CORP. 
Bound Brook Oil-less Bearing Co. 


CARBURETORS 
H. & N. Mfg. Co. 
Master Carburetor Co. 
Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 
ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 


Chelsea Clock Co. 


Depollier, J., & Son 
Hamilton Watch Co. 


Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
N. Y. Sporting Goods Co. 
Rainwear Co. 

Rogers, Peet & Co. 
Sanders Company 
Spalding, A. G., & Bros. 


COMPASSES 


SPERRY GYROSCOPE Co. 

Star Compass Co. 

TAYLOR INSTRUMENT COM- 
PANIES 


DOPE AND VARNISH 
Adams & Biting Co. 
American Bmaillite Co. 
Brooklyn Varnish Mfg. Co. 
Certus Cold Glue Co. 
Chemical Products Co. 
Conover, The C. B.. Co. 
Du Pont Chemical Works 
Flexible Compound Co. 
Harland, Wm., & Son 
Howe Varnish Co. 

Lucas, John, Company 
Masury, John W., & Son 
Perry- Austen Company 
PRATT & LAMBERT 


(Continued on page 583) 


SHERWIN-WILLIAMS CO. 
Smith, Edward, & Co. 
Standard Varnish Works 
VALENTINE & COMPANY 
Weeks & Co. 


DRIFT INDICATOR 
SPERRY GYROSCOPE CO. 
DRY KILNS 
Cutler Dry Kiln Co. 
Drying Systems, Inc. 
GRAND RAPIDS 
WORKS 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
ALUMINUM CASTINGS CoO. 
Anderson Forge & Machine Co. 
BARCALO MFG. CO. 

Brooks Machine Co. 

—- PRESSED STEEL 
Burd High Compression Ring Co. 
Crosby Steam Gage & Valve Co. 
Dallet, Thos. H., Co. 

DOEHLER DIE CASTING CO. 
ERIB SPECIALTY CO. 

Fibre Finishing Co. 


— Aluminum & Brass Mfg. 
0. 


Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

Levett, Walker M., Co. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 

STIMPSON, EDWIN B., CO. 

Taft-Peirce Mfg. Co. 

Tioga Steel & Iron Co. 

Williams, J. H., & Co. 

Whitman & Barnes Mfg. Co. 

WYMAN-GORDON CO. 


ENGINEERING 
Automotive Engineering Co. 
Ordnance Engineering Co. 
White, J. G., Engineering Corp. 

FABRICS 
Courtrai Mfg. Co. 
Hutchinson, Scott Co. 
Lamb, Finlay & Co. 
McBratney, Robt., & Co. 
Whitman, Clarence & Co. 


FELT 


Advance Felt Specialty & Cutting 


Co. 
Booth Felt Co. 
Western Felt Works 


FIRE EXTINGUISHERS 
Fyr-Fyter Co. 
JOHNS-MANVILLE, H. W., CO. 
Pyrene Mfg. Co. 


GAGES 

Advance Felt Specialty & Cut- 
ting Co. 

BOSTON AUTO GAUGE CoO. 
Crosby Steam Gauge & Valve Co. 
FOXBORO CO., INC. 
Greenfield Tap & Die Corp. 
United States Gage Co. 


GASKETS 
Advance Felt Specialty & Cut- 
ting Co. 


Booth Felt Co. 
Fibre Finishing Co. 


GLUE 
Armour Glue Works 
Baeder & Adamson 
Certus Cold Glue Co. 
Ferdinand, L. W., & Co. 
Widman, J. C., Co. 


VENEER 


AVIATION 
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lubricants do not freeze?” 


How is it at such a 


GEN/HOPPNER: “ The British have 
discovered the secret which we 
have been seeking for months,” 

Vide * Daily Mail,” see above. 
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was the lubricant used. 


Castroi“R"” he lowest cold 
test of any Enown Ae ive Engine Oil. 





C. C. WAKEFIELD & CO., Ltd. 
(Sir Charles Wakefield, Bt., Governing Director) 
WAKEFIELD HOUSE, CHEAPSIDE 
LONDON, E.C.2. ENGLAND 














JACUZZI BROTHERS 
2034 San Pablo Avenue, Berkeley, Calif. 
Propeller Manufacturers 





























For Airplanes 





OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 


WE DESIGN PROPELLERS TO MEET 
DIFFERENT REQUIREMENTS 


Write for our price list 
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King Sewing Machine 
Company 
BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 


Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 


We solicit your inquiries. 

















le 


Christensen Self-Starter 


FOR AIRCRAFT MOTORS 





Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 


Weighs 20 to 35 pounds complete. 


A letter brings full information 


The Christensen Engineering Co. 
861 First National Bank Bldg., Milwaukee, Wis. 








Hoisting with the 
YALE Spur-Geared 
Chain Block isSAFE, 
SPEEDY, SURE. 


The peace of mind, 
speed and ease of opera- 
tion, and reliability—all 
naturally result when us- 


ing YALE. 


The most cenvincing 
argument is the Block 
itself. 


‘From Hook to Hook— 
A Line of Steel.’ 


For Sale by Machinery Supply 
Houses. Send for Catalog. 


For factory locking equipment 
use a Yale Master-Key System. 
Write for particulars. 


The Yale & Towne Mfg Co. 


The Yale Spur- 9 East 40th Street NEW YORK 


Geared Block 




















a 








WITTEMANN-LEWIS 
AIRCRAFT 
COMPANY 


NEWARK, N. J. 


UU 


Main Office and Factory: 


Lincoln Highway 
near Passaic River 


Telephone, Market 9096 
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GOGGLES 


HARDY, F. A., CO. 
Meyrowilts, B. B. 

STRAUSS & BUEGELHISHN 
Strong, Kennard & Nutt 
Triplex Safety Glass Corp. 
Willson, T. A., & Co., Ine, 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., The 

Barney, John M. 

Howell, Field & Goddard, Ine. 

Keasby & Mattison 

Milliken Brothers 

Pruden, The C. D., Co. 

Steel Fabricating Co., The 

Virginia Bridge & Iron Co. 


HOISTS 


YALE & TOWNE MFG. CO. 


IGNITION 


PHILIVS-BRINTON CO., 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 

American Balsa Corp. 

Astoria Veneer Mills & Dock Co. 
Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C., Lumber Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 

New Jersey Veneer Co. 

Bheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 
Cummings, W. L., Chemical Co. 
RADIUM DIAL CO. 


THE 


RADIUM LUMINOUS MATB- 
RIAL CORP. 
MACHINERY, METAL 
WORKING 
DALTON MFG. CORP. 
DEFIANCH MACHINE WORKS 


FOX MACHIND Co. 
Warner & Swasey Co. 


MACHINERY, WOOD. 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE 

Way, J. A., & Egan Co. 

FOX MACHINE CO. 

Machinery Merchants, Inc. 

MATTISON, . MACHINH 
WORKS 

Olney & Warrin 

Pryibil, P., Machine Co. 

YATES, P. B., MACHINE CO. 


MAGNETOS 


Berkshire Magneto Corp. 
Bosch Magneto Co. 
DRICSSON MFG. CO. 
Remy Dlectric Co. 
Splitdorf BDlectrical Co. 


MANIFOLDS 


AJAX AUTO & AERO 
METAL CO. 
Pressed & Welded Steel Products 
0, 


WORKS 


SHEET 


METALS 


Acieral Co. of America 
AMERICAN BRONZE CORP. 
American Vanadium Co. 
Bethlehem Steel Co, 

Betz-Pierce Co., ‘The 

BLUM, JULIUS & CO, 
BUFFALO PRESSED STEEL CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 

Gueder, Paeschke & Frey Co. 
KAWNEER MFG. CO. 

La Salle Steel Co. 

Levett, Walker M., Co. 

Rumford Metal Co. 
SO-LUMINUM MFG. 
Standard Alloys Co. 
Steel Sales Corp. 
STEEL PRODUCTS CoO. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 


Excelsior Motor Mfg. Supply Ce. 

HENDEE MFG. CO. 

Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 
BAKER CASTOR OIL CO. 
Graphite Lubricant Co, 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 

Sun Co., The 

Standard Oil Co, 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 

WAKEFIELD, C. C., & CO., LTD. 


PACKING 


Advance Felt Specialty & Cut- 
ting Co. 

Booth Felt Co. 

Fibre Finishing Co. 


PHOTOGRAPHY 


Brock, Arthur, Jr. 
Herbert & Huesgen Co. 


PISTONS 


ALUMINUM CASTINGS 
Levett, Walker M., Co. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Ce. 


PROPELLERS 
AMERICAN PROPELLER & 
MFG. CO. 
American Sash & Door Co, 
Aviauto Mfg. Co. 
Breitung & Co., Ltd. 
Cc. M. O. Physical Laboratory 
Doyle, W. A. 
FLOTTORP MFG. CO. 
HARTZELL WALNUT 
PELLER CO. 
JACUZZI BROS. 
Jamestown Propeller Co. 
Lang Propeller Co, of America 
Steves Sash & Door Co. 
Reinforced Propeller & Insulating 
Co., The 
United States Aero Propeller Co. 
Washington Aeroplane Co. 


& ENG. CO. 


co. 


PRO- 


WEST WOODWORKING CO. 
(Continued on page 585) 


AVIATION 


The maker 


who uses the » 


—s 


Buffalo Pressed ~ 


( 


Steel Co.’s 
Products 


is in right 





He has nothing to fear on the score of either 
service or workmanship—on the contrary, he has 
cause for gratification in both. 

The service of the Buffalo Pressed Steel Com- 
pany is attested by the fact of their large com- 
pletely equipped plant which can turn out the 
products wanted in a very short time. 





The workmanship of the Buffalo Pressed Steel 
Company’s products is attested by the products 
themselves which are the acme of perfection in 
quality, design and finish. 

And the maker who uses the Buffalo Pressed 
Steel Company’s products has mastered in at least 
one branch of his expenditures, the golden art 
of getting more than an average equivalent for 
what he spends. 





Write us your specifications for Aeroplane 


Parts, etc., Buffalo Pressed Steel Company, Inc., 
3uffalo, N. Y. 
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Aluminum Company of America 


Manufacturers of 


Aluminum 


Ingot, Sheet, Tubing, Wire, Rod, Rivets, Mould- 
ing, Extruded Shapes, Electrical Conductors 


LITOT ALUMINUM SOLDERS and FLUX 


Will solder aluminum to itself or other metals 
Write for information 
General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
BRANCH OFFICES 


IS 1 25 Cake dete dddacaw aes 131 State Street 
SE ta onb'ao.onaen 1500 Westminster Building 
SAS 950 Leader News Building 
EA 1512 Ford Building 
Gs err eeree 608 R A Long Building 
sss én0 tied ona hdammdaionl 120 Broadway 
Philadelphia ....... 1216-1218 Widener Building.. 
ues « 1112 Granite Building 
Gem Penmcisce........ 6.0... 322 Rialto Building 
Washington....417 Metropolitan Bank Building 
CANADA 
Northern Aluminum Co., Ltd.......... Toronto 
ENGLAND 
Northern Aluminium Co., Ltd...... London 


LATIN AMERICA 
Aluminum Co. of South America. Pittsburgh, Pa. 


Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 





Finding the R. P. M. 
of Airplane Motors 


You have the opportunity to replace the time 
and labor waste of the preliminary block test 
by a handy application of the 


Newer 


SPEED COUNTER 








Simply hold the Veeder against revolving propeller shaft; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without need of stop-watch. 


Price, $3.00. 


Veeder Counters for recording the production of machines 
are standard for all industrial purposes. Send for booklet, 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 





























To take the work out of gear pulling—to make 
the removal of couplings, timing, magneto, pump 
shaft and all other gears on an aero motor an 
absolutely automatic process, get the only auto- 
matic tool of its kind on the market—the 






AUTOMATIC 


PULLER 


Junior Size 


















BEACH 


GRipP 


By simply tightening the hardened 
steel screw shown on top of the tool 
all the drop forged jaws are forced 
inward, automatically gripping the 
work. Adapted to all makes of aero 
motors, by changing the arms, an 
extra set of which is supplied with 
each tool. 


The BEACH has proven its absolute indispensability 
in thousands of shops throughout the country. If 
you are a mechanic you will instantly appreciate 
what a definite need is filled by this little tool 


Write for illustrated leaflet, price, etc 


The Greb Company 


Manufacturets of Automotive 
and Garage Equipment 


190 State Street, Beston 
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New Book on Practical 
Aeroplane Rigging 


For Aviation Officers and Mechanics 


APPROVED FOR USE IN UNITED STATES NAVY 
AVIATION MECHANICS SCHOOLS 


Written By 


JAMES T. KING, formerly mechanic 
with Canadian and American Curtiss 
Aeroplane Factory and Royal Flying 
Corps; now instructor Aviation Dept., 
Dunwoody Institute; and 


NORVAL W. LESLIE, Flight Sub- 
Lieutenant, R.N., instructor Aviation 
Department, Dunwoody Institute. 


This book is well illustrated and takes up 
types, parts, alignment, care and main- 
tenance of machines in a practical way; 
also the theory of flight. Only new book 
of its kind on Rigging. 


Price $1.50 


THE DUNWOODY INSTITUTE 


818 Superior Avenue Minneapolis, Minnesota 
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PYROMETERS 
FOXBORO CO., INC., THB 
MOTO-METER CO. 

Shore Instrument & Mfg. Co. 
FAYLOR INSTRUMENT COM- 
PANIES 


RADIATORS 
AJAX AUTO & ABRO SHEET 
METAL CO. 
A-Z Co. 
Bush Mfg. Co. 
wl Arco Radiators Co. 
English & Mersick Co. 
Fedders Mfg. Co. 
FLEXO MFG. CO. 
Harrison Radiator Co. 
Ldvingston Radiator Co. 
McCord Mfg. Co. 
ROME-TURNEY RADIATOR CO. 
STANDARD ROLLER BEARING 


RIVETS 
STIMPSON, EDWIN B., CO. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 


FITTINGS 
BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 
Dural Rubber Corp. 
General Rubber Goods Co. 
Ohio Rubber Co. 
Bussell Mfg. Co. 
WOOD, J. W., ELASTIC WEB 
co, 


SPARK PLUGS 
Bosch Magneto Co. 
Champion Ignition Co. 
JOHNS-MANVILLE, H. W., CO. 
Rajah Auto Supply Co. 
Bilvex Co., The 
Bplitdorf Blectrical Co. 


SPEED INDICATORS 
FOXBORO CoO., INC. 
JOHNS-MANVILLE, H. W., CO. 
Stewart-Warner Speedometer 

Corp. 


STABILIZERS 
Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE CO. 


STAMPINGS 
BLUM, JULIUS & CO. 


Enameling & Stamping Corp. of 
New York ~— 4 


LANSING STAMPING & TOOL 
co. 

Dewes Co., The A. 

STIMPSON, EDWIN B., CO. 


STARTERS 
Bijur Motor Lighting Co. 
Bosch Magneto Co. 
Christensen Engineering Co., The 
Dayton Engineering Laboratories 
Co, 
MOTOR-COMPRESSOR CO. 
Northeast Blectric Co. 
Remy Blectric Co. 
Wagner-Hoyt Blectric Co. 


TANKS 


Janney, Steinmetz & Co. 


THERMOMETERS 
FOXBORO CO., INC., THD 
Moto-Meter Co. 

TAYLOR INSTRUMENT 
PANIES. 

TIRES AND RUBBER 

DURAL RUBBER CORP. 

SOODTBAR TIRE & RUBBER 


COM- 
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Hodgman Rubber Co. 

United States Rubber Co. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 


American Tool Works Co. 

Bass Brothers 

BLUM, JULIUS & CO. 

Brooks Machine Co. 

Browne & Sharpe 

Buffum Tool Co. 

Cooper Aeroplane Co., The John 
D. 


GREB CO. 

HALL-SCOTT MOTOR CAR CO. 

HAMMACHER, SCHLEMMER 
& CO. 

LANSING STAMPING & TOOI. 
co. 


Peck, Stowe & Wilcox Co. 
Rich Tool Co. 

Rogers Works, John M. 
Smith & Hemenway 
Whitman & Barnes Mfg. Co. 


TRUCKS AND 
TRAILERS 

Acason Motor Truck Co. 
federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Fruehauf Trailer Co. 
Nash Motors Co. 
Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 


TUBING 


American Tube Co. 
BLUM, JULIUS & CO. 
Dewes Co., The A. 
Empire Art Metal Co. 
Frasse & Co., Peter A. 
National Tube Co. 
Pennsylvania Flexible 
Tubing Co. 
STIMPSON, EDWIN B., CO. 
TITEFLEX METAL HOSE 
CORP. 


TURNBUCKLES 


Aero Mfg. & Accessories Co. 

Dayton Metal Products Co. 

Dillner-Meyer Mfg. Co. 

National Aeroplane Co. 

New York & Hagerstown Metal 
Stamping Co. 

STANDARD TURNBUCKLE CO. 

STEEL PRODUCTS CO. 


WHEELS 


ACKERMAN WHEEL CO. 
Dayton Wire Wheel Co. 
Hayes Wheel Co. 

Mott Wheel Works 


NATIONAL WIRE WHEEL 
WORKS. 


Spranger Wire Wheel Corp. 
Watson Wheel & Rim Corp. 
Wire Wheel Corporation of 


America 
WIRE 


American Steel & Wire Co. 

Century Telephone Construction 
Co. 

Electric Cable Co. 

um YORK WIRE AND SPRING 


Metallic 


Rathbone, A. B. & J. 
ROEBLING’S SONS, JOHN A. 
Simplex Wire & Cable Co. 
Upson-Walton Co. 


WIRELESS 


American Radio & Research 
Corp. 

American Wireless Telegraph Co. 

Cutting & Washington, Inc. 


Crocker-Wheelcr Ce. 
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Johns-Manville 


Aeronautic 
Instruments 





UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require rpeed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New York City 


10 Factories. Branches in 60 Cities 
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Flexible Metallic Tubing 
for Hot Air Stoves, Wiring Conduits, 
Exhaust Pipes, Etc. 


We make full and semi-interlocked types 
and are prepared to quote on any quantity, 
cut to desired lengths and with or without 
special couplings. 


TITEFLEX METAL HOSE CORPORATION 


Makers of Titeflex All-Metal Tubing, Armored Gas and 
Oil Feed Lines, Tire-Inflation Tubes, Gasolene Hose, etc. 


BADGER AVE. & RUNYON ST. 





NEWARK, N. J. 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


SFudian Motocycle 
“With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 


isustrated Indian Catasog and other de- 
seri ptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
” (Largest Motorcycle Manufacturers in the World) 
767 STATE STREET SPRINGFIELD, MASSACHUSETTS 





































WEST WOODWORKING 
COMPANY 








(Patent Pending) 





Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 
Quantity Production 
Prompt Shipments 


Address: 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 














FUEL LEVEL 
GAGES 


This cut shows our 
Model 51.Gage 
which is standard on 
practically all type 
of military training 
machines. 
















Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 


Warplanes. 








SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 











8 WALTHAM STREET, BOSTON, MASS. 














ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 
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THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 





IT HAS GOVERNMENT AND MANU- 
FACTURERS’ ENDORSEMENTS 


The proof of this iies in its use in England, in Italy, in 
Canada; its use in United States Government Arsenals, 
and fifteen of the leading propeller factories in America. 
Each machine in use releases from eight to ten skilled work- 
men for other duties. With one man operating a number 
of machines, the cost of —— propeller blades close to 
size is reduced to a minimum t automatically turns pro- 
oe blades of various sizes to any shape or pitch, and 
t will duplicate struts of irregular shape in facsimiles. 
— for our circular which illustrates and describes this 
machine. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 
NEW YORK LONDON 














For Two, Three and Four-Bladed 


Screws 


A brand new machine—designed and built with 
the thoroughness characteristic of all Mattison 
woodworking machines—which has been approved 
by many of America’s largest propeller manufac- 
turers. 

It works close to finish-size, thereby eliminating 
the greater part of the expensive hand work which 


usually follows the machining operation of other 
methods. 










Write or Wire for Details 


MATTISON MACHINE WorRKS 


Rockford, Illinois, U. S. A. 
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“DALTON SIX’ 


METAL WORKING 
LATHE 

Actual Swing 7? 4 Inch es 

MODEL TYPE “B-4” 


30 OR56 INCH LENGTH OF BED 





MANUFACTU RED BY 


DALTON MANUFACTURING CORPORATION | 


NEW YORK U.S.A. CABLE ADDRESS“ALEDAL’ NEW YORK 
















No. 2B PLAIN MILLER 


Single rulley Drive 


12 ch dl taper in spindle. 
6 changes to rte. 5 spind! speed Tbe 84x Pr 37 ° 


Hardened machine steel gears throughout insure 
maximum driving power at speeds. 


We also build Universal Millers, nidins Heads, 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapide, Mich. 
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SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


mtn 


Prompt Mill 
Deliveries 





COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


JULIUS BLUM & COMPANY 


510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 











TERRY 


a washer for 
every want 


To Save Time and 
Tonnage Order from 
Terry's. 


ON washer produc- 
tion we offer 
every facility a spe- 
cialized service can 
embrace—and quality 
is the keynote all thro. 
Executives in Europe, 
buying for U. S. Army, 
are invited to visit or 
correspond. 


HERBERT TERRY & SONS, Lid. 
The Spring and Presswork Specialists 
Redditch, Eng. 
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YARED 


is the source of its marvelous 
N Ourown light-giving power, making “CGyneror- ‘ 
Radium mines plainly visible in the dark our Laboratory 
everything on which Marvelite is applied. 
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To Instrument Manufacturers: 


What instruments do you make which would give 
better service if they could be seen in the dark? Our 
laboratory is at your disposal for experimental pur- 
poses. Let us know what you want to accomplish, 
and we will work with you, without charge, to find 
a solution. 

Send for booklet A, which contains 

valuable information on this subject 


COLD LIGHT MFG. CO. A 
50 Union Square :: New York Bt 
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ON THE PRESS 


Aeronautical Engineering and Airplane Design 
By LIEUTENANT ALEXANDER KLEMIN 
Aviation Section, Signal Corps, U. 8S. A., in charge of Aeronautical Research Department, Airplane Engineering 


Department. Until entering military service, in charge of Department of Aeronautics, Massachusetts 
Institute of Technology and Technical Editor of Aviation and Aeronautical Engineering 








Price, POSTPAID, IN THE UNITED States, $5.00 net 


THE GARDNER-MOFFAT COMPANY, INC., 
120 West Turrty-SsECOND STREET, New York Cliry. 


Send me, by parcel post C. O. D., a copy of “ Aeronautical Engineering and Airplane Design” as suuu as issued. 





ADVANCE ORDER FORM 





MOE cn csidcn des. d Coes aheakuaebecdeaendee ia ae tea 
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SPECIAL 
To 
























Recutar — 
Sizes We Maxe Screw Heao ene: Ano Rivets For Every Purpose. ~ ORDER 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 


70 FRANKLIN AVENUE 70 = setter TENTS, CORSETS, LEGGINS, MAIL BAGS. canada NEW-YORK 


FOXBORO 
QUALITY INSTRUMENTS FOR AIRPLANES 








Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 


New Yorxk CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
San FRANCISCO BrRMINGHAM, ALABAMA Peacock Bros., MONTREAL 


PHILBRIN 


DUF LEX IGNI | ION : 5 ae The quickest, strongest, 
- .* g& most efficient and most 














. economical crankcase repair 
—with a second system to J€: on the market, ABSOLUTELY 
spur the motor to super-service. NK; GUARANTEED TO BRAZE BROK: 4 
; MANNER AS TO MAKE THE BRAZED 

COMBINES two separate and distinct systems in one—a Single ‘ Z PORTION ABSOLUTELY BREAK- 

™ Spark System, most economical of gas, and offering vastly ae PROOF. Does not require intense fusing 

increased power. A Secondary or High Frequency System . 30 Soe 3° ae heat, thus saving texture of metal. 

which delivers to each cylinder a stream of a thousand sparks ' : Write for full details. 

a second—overcomes abnormal conditions, such as foul spark : i | ALUMINUM BRAZING SOLDER CO. 

plugs, poor fuel, poor carburetion, and cold cylinders—offers ‘ Pade Montgomery ° Bidg., 


100% Assurance against ignition failure. “ = ~ Chester, Pa., U. 8S. A. 
Easy to install, moderate in price. Descriptive catalogues and “4 
our special sales proposition on request. 


PHILIPS-BRINTON COMPANY 
501 So. Broad Street Kennett Square, Pa. 


Y-agS | | Tar Rupay CoMPANy 
1% Corl Airplane Manufacturers 
TRAINING AND BATTLE PLANES 


Specialists in Heat- 
Treating Vanadiums 

















1318 West Seventy Eighth St. 


New York Wire @® Spring Company CLEVELAND, OHIO 
586 Washington Street, New York 




































All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New York DETROIT Comage 
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PIONEERS IN THE MANUFACTURE OF PROPELLERS 





HEsTaBLisHep 1910 
We carry a large stock for immediate delivery. 
Contractors to United States Government. 
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are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 



























LIS FORFLYING BO 


+—PONTOONS FOR SEAPLANES— 





Palmer-Simpson Corporation 
Saranac Lake, N.Y 






















AIRCRAFT WIRE 
STRAND AND CORD, THIMBLES 
AND FERRULES 






JOHN A. ROEBLING’S SONS 
COMPANY 
TRENTON, NEW JERSEY 























AT AMERICA’S PIONEER AVIATION 
SCHOOL UNDER FORMER AVIATOR 
OFFICERS BACK FROM THE FRONT 


Modern type, high speed biplanes USED FOR 


TRAINING, Students continue training until 
pilot’s license is obtained from AERO CLUB 
OF AMERICA. 








The opportunities for Licensed Aviators are 
greater than ever, for the Airplane is now 
We are NOW enroll- the means of fast transportation of mail, 
ing Student Aviators passengers and light express goods, k 
for our SPRING Our flying course also includes six weeks 
training in care and operation of engines, 


CLASS which starts 


Marsch ist. airplanes, navigation of the air, use of in- 


struments, map-reading, etc. 
CALL OR WRITR FOR INFORMATION 


Write for our Illustrated Booklet ‘‘A’’—‘‘A Message to You on Aviation’ 
(MEMBERS OF AERONAUTICAL SOCIETY OF AMERICA) 


110-114 West 
42d Street 


Telephone Bryant 9078 


New York 




















The book every aviator will want to read, the 
authentic story of the greatest hero of 
the air 


GUYNEMER, THE ACE OF ACES 


By JACQUES MORTANE, translated by Clifton Harby Levy 


“I really believe that it would be a very patriotic move for you to 
publish your recollections. What do you say to it?” asked Mortane. 
“I shall never do that work while the war lasts,"’ answered the 
Ace of Aces. “Besides, what could I add to what you know, for 
I have told you whatever you asked me to tell you. Therefore, 
if you wish, you may make a study of me. I am ready to fur- 
nish you with all the facts you may require.” 


MOFFAT, YARD AND COMPANY 


New York City 
$1.50 Net 
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a 
Recharges Itself in 30 Seconds yA 
A noteworthy feature of this compressed air starter is iy cos Th) CP 
that it replenishes its energy in less time than any other . : ) 19%, 
starting system in existence. Th Aviation mogeano 1 
! | > zs é am 
‘Perfect Starter”’ Barometer 24 yl UO. 
: Made in U. 8. A. = | 
No alteration in motor or other = AM 
gear reduction is needed for Write for Be 
attachment. When the starter Information = 
is not in use, the motor is left en- ° ~6 
tirely free. Interference is impos- Znylor /nstrument Companies 7 
sible. “Model D” for 150 H.P. en- Rochester, N. ¥. “ 
gines weighs 55 “lbs., and “ Model vu. BA 
C” for 250 H.P. engines, 65 Ibs. ee yes 
Tested and approved by U. S. and For over siaty 
Foreign Governments. ee easton. 
Send for Free Booklet ments of 
THE MOTOR-COMPRESSOR CO., Newark, N. J.,U.S.A. superiority 























DOEHLER | AIRPLANE MANUFACTURERS 
BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE- 


MAIN OFFICE AND EAST: 


veer ne BROOKLNIG NOY. sew senses name Wm. Deshler Warner-Jole Mfgr. 
a a Eight - East - Broad : Street 
Aleo Die-Cast FPa*bitt Bearings, Die-C in 


Brass & Bronse Alu ninum and White faa! Aillove COLUMBUS aes OHI @) 


> SE 9 Se Se 9 SE 9 eS oe = == 


The United States Government 
uses and endorses 


THE WARNER AIRPLANE CONTROL 


“There's a Reason’ 
particulars furnished upon 
request 


= EEE Ee OSS. 











CAPITAL JIGS 


INTERNAL CTAMDINGS TOOLS Flottorp Manufacturing Co. 


GRINDER DIES AIRCRAFT PROPELLERS 


E realize in air or at sea there should be so Established 1912 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 











han tilicucasiae 4611 West 12th Street Chicago, Ill. 
213 Lyon Street Grand Rapids, Mich. 
LANSING STAMPING & TOOL CoO. 
LANSING, MICHIGAN Contractors to United States Government 

















CLASSIFIED ADVERTISING 
10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 120 West 32d Street, New York. 














Non-Shatterable 


RESISTAL EYETECTS | 










FOR SALE—100 h.p. 6x Roberts Aero Motor, 1917 model, He can always use a pair of these non-shatter- 
guaranteed same as new, price $600.00; apply Hoffar Motor able gucci recommended by U.S. Army aud standardized by 
Boat Co., Vancouver, Canada. the Store where EYETECTS are sold, or—send $2 and his ad- 

dress for the goggle he wants. We guarantee delivery and satis- 
faction, Money back if you want it. Order now for timely 
Christmas delivery. 








For Army and Navy Flyers 
Manufactured STRAUSS & BUEGELEISEN 
only by 438 Broadway New York City 


The Goggles that Protect 








WANTED—Immediately. Experienced aeroplane draughts- 
men, machinists, metal workers, bench hands, woodworkers ; 
State experience, age, salary and references. Ordnance En- 
gineering Corp., Baldwin, L. I., N. Y, 
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Ajax Auto & Aero Sheet Metal Co 
Aluminum Brazing Solder Co 
Aluminum Co. of America...........5.0:....... 
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Christensen Engineering Co.................... 
Cold Light Manufacturing Co 
Curtiss Aeroplane & Motor Corp 


D 
Dalton Manufacturing Corp............... 
Dayton-Wright Airplane Co 
Defiance Machine Works...................... 
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Duesenberg Motors Corp..................5-:- 
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Dupont American Industries 
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Goodyear Tire & Rubber Co.................... 
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Gurney Ball Bearing Co.............. 

H 
Hall-Seott Motor Car Co................... 
Hammacher, Schlemmer & Co 
a AS See 
Hartzell Walnut Propeller Co 
Hendee Manufacturing Co................. 

J 
oak dd Lambe a son aeess cs a 
memmeeeenwenne, Ee. Wa, CO... cic csccccecces: 

K 
re. oi nilsias a0 a eee 


eoeeeeeee eee eee eeeee 


King Sewing Machine Co.................. Zenith Carburetor Co 


L 
L. W. F. Engineering Co............. 
Lansing Stamping & Tool Co........... 
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Mattison, C., Machine Works........... 
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NE GN. os. & a d'.» wwe aaa swans ees 
Motor-Compressor Co...............0:- 
N 
New Departure Mfg. Co............... 
New York Wire & Spring Co........... 
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Palmer-Simpson Co........:...002e000% 
perm Drape Peres Co... .. ots .5006050 
Philips-Brinton Co...........5.0.5.06. 
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Radium Luminous Material Corp 
Roebling’s, John A., Sons Co 
Rome-Turney Radiator Co............. 
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Sherwin-Williams Co.................. 
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Standard Aircraft Corp............... 
Standard Turnbuckle Co............... 
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Stimpson, Edwin B., Co............... 
bg A er ee 
Strauss & Buegeleisen................. 
Strong, Carlisle & Hammond Co 
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Taylor Instrument Companies 
Terry, Herbert & Sons, Ltd............ 
Thomas-Morse Aircraft Corp........... 
Titeflex Metal Hose Corp.............. 
U 
Union Gas Engine Co................. 
Vv 
Valomtime & Co... 1... ccc ccccccscces 
WO BE Rocce cc ccccensesésavema 
W 
Wakefield, C. C., & Co., Ltd........... 
Warner, Wm. Deshler................. 
West Woodworking Co................ 
Wisconsin Motor Manufacturing Co 
Witteman-Lewis Aireraft Co........... 
Wood, J. W., Elastic Web Co 
Wyman-Gordon Co. ...........e0000-- 
y 


Vale @ Towne Bere. CoO. . ..« <scecccecssess 
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times out of a hundred. 
= Mark X before subject that interests you ;. . . ‘ ° 
=.2 and Mail this Coupon to Stopping a hand grenade in mid-air or dropping 
= E. I. DU PONT DE NEMOURS & CO. a charging Hun is easy marksmanship for him. 
= ensaiamae ae — At the cantonments and aviation camps in the 
= iid U. S. and France regulation 
Zz __|Trapshooting a __|Auto Fnamel 
= [Trapshooting for Women | _|Rayntite Top Material 
ry ‘Trapshoctin Leagues — a4 : Craftsman Fabrikcid 
_ [Come Bird Booklet | _(|Fairfield Rubber Cleth _| 
| |Du Pont Sporting Powders | Anesthesia Ether at clay targets is a recognized part of the training. And 
~—|industrial Dynamites | ___|Ceather Solutions | | with enemy trenches a few yards distant the bayoneted 
| Blasting Powder ao | —_ — bg proving a most efficient weapon of 
= —_ fens se. 
|Blasting Supplies __|Refined Fusel Oi! " i nie A pepe ’ 
~ [Farm Explosives Commercial Acids Whether for prospective active service or home defense 
- er Te you can learn to “shoot and hit” at one of the thousands 
|_[Pra-tin Toilet Goods — of gun clubs in this country. You will be welcomed at any 
Challenge Collars __|Py-ra-lin Enamel | club by good Americans who will loan you a gun and teach 
Town & Country Paint | |Wood Pulp i you how to handle it with skill. 
| | __|Witrelae Varnish Tar Mistillates S| For address of nearest club and Trapshooting Instruc- 
|Flowkote Enamel | Bronze Powder \ tion Book, check Trapshooting in the coupon, sign your 
— : a | name, and mail it now to 
| a 
| sponess E. I. du Pont de Nemours & Company 
7 oe ia ESTABLISHED 1802 
. =e __ STATE __ - Wilmington Delaware 
BUSINESS _ 
= a ee THE DU PONT AMERICAN INDUSTRIES ARE 
Mt TUL TTATUETUTTT TTT TTT TUT TTT TANT TTT NIN a rm E. I. du Pont de Nemours & C Wilmington, Del. Explosives 
Du Pont Chemical Works Eouitable Bldg.; N. Y. Pyroxylin and Coal Tar Chemicals 
Du —. a a 795 Beead 1. Wilmington, ae * Te er S — 
set The Arlingt 1.Y.  Ivery Py-ra-lin an eanable Collars 
Visit the Du Pont Products Store Hessen Wet see Philadelphia, Pa. Paints, Pigments, Acids and Chemicals 
Boardwalk, Atlantic City, ae Du Pont Dyestuffs Co. Wilmington, Del. Coal Tar Dyestuffs 
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He Learned to Hit 
Them at the Gun Club 


Back home he was a trapshooter. At the gun 
club he learned how to hit moving objects, ninety 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 


CHEAP wing enamel and the best 
4 wing enamel look about the same. 

The best wing enamel has greater 
spreading and hiding powers; it requires 
fewer coats; it can be applied so much 
more quickly and saves in labor; it 
gives longer service. Efhciency and 
economy, so much sought during these 
times is thus secured at an iwitia/ cost 
which must be slightly more per gallon. 


We are manufacturers of air-drying and baking varnishes, enamels 


and finishes for brushing, spraying and dipping, for all aircraft purposes, 


including the following: 


Impermalin — a waterproof varnish for wood and fabric 
Anti-Actinic Wing Enamel, a//cofors Navy Pontoon Enamel, a//co/ors 
Liquid Wood Filler Metal Fittings Lacquer 
Propeller Varnish Insignia Coatings 


PRATT & LAMBERT-Iwnc. 
Pioneers in the Manufacture of Airplane Finishes 
TONAWANDA STREET 
BUFFALO, N. Y. 
FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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and 


Exceptional 








~ Gurney Ball Bearing Co. 
Conrad Patent Licensee 
= : Jamestown N. Y. 
ee erred 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE JOLD, TT WILL BE FOVND THAT CVRITSS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT? 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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